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Operation and Maintenance Tips 
for lifting magnet operators 









How to make magnets 
lift more, work faster 
and last longer oS tt 
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Because every pound of iron and steel and 



















copper is vital, because every speed-up in DOw'r sie tenes * 
handling and production will shorten the See crest 
course of this war, lifting magnets should be 7 ag © te ea 
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Johnny is exchanging his cap and 
gown for a uniform this June. Sally, 
in many instances, will become an 
important addition to America’s 
Victory effort. Theirs is the oppor- 
tunity to mold a great new world 
of freedom and understanding. 
True, this isn’t what they planned 
four years ago, but Democracy has 
a high priority and dreams will 
wait. When the job is finished they 
will take their places, secure in the 
thought that they have helped rid 


the world of oppression. 


The AETNA- 
STANDARD 


The AETNA Uncoiler and Uncoiling ENGINEERING COMPANY 


Leveller for Steel Strip and Skelp. 
Operates at speeds up to five 
hundred feet per minute. 


* YOUNGSTOWN, OHIO, U.S.A. «+ 


DESIGNERS AND BUILDERS TO THE STEEL, NON-FERROUS AND CHEMICAL INDUSTRIES 


ASSOCIATED COMPANIES: 
HEAD, WRIGHTSON & COMPANY, LIMITED, THORNABY-ON-TEES, ENGLAND 
JOHN INGLIS COMPANY, LIMITED, TORONTO, ONTARIO, CANADA 










HEN the heat's on and Jap Zeros 
are falling out of the sky like 
shattered clay pigeons, it's a sure bet 


that 4.7’s barrels and armor plate that 
were heat treated in a WILSON fur- 


A Wilson car type furnace 


nace are in the thick of it! The quality for annealing 500 tons of 
. , ; : armor plate per charge. 
of service in Wilson equipment, so well LUKENS STEEL CO., 


COATESVILLE, PA. 






known in the past, is still the thing to 
rely on when the heat is on! 








eWilsort ENGINEERING COMPANY, Inc 


20005 West Lake Road 
Cleveland, Ohio . . . ACademy 4670 


Six more furnaces for Lukens 
Steel Company under construction. 























REYNOLDS METALS COMPANY 


INCORPORATED 


FEDERAL RESERVE BANK BUILDING 


> RICHMOND -VIRGINIA 


December 17, 1941 


Hydropress, Incorporated 
277 Madison Avenue 
New York, New York 


Gentlemen: 


I believe you wovld like to have an ex- 
pression from us on the 2200 ton horizontal extrusion press 
which you have supplied for our new plant at Louisville and 
which, although in operation but a short time, has estab- 
lished itself as being very flexible and efficient. 


We have produced tubing as well as solid 
shapes and bar and have pierced solid billets of hard alloys 
from which we obteined concentric tubes of the best quality 
which can be desired. 


Our opinion is to the effect that the press 
is excellently engineered, both from the standpoint of design 
and workmanship, and in our opinion is the most efficient now 








available on the market. a 
a 
Sincerely yours, 
- wr 


« P. Macauley 
Vice President 
IPM:r REYNOLDS METALS COMPANY 









HYDROPRESS . inc. 
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ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
PUMPS :- ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK wy. 
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The principal reason for selecting all-welded 
Cleveland Cranes, is their dependability. They 
keep on the job 24 hours a day without falter- 
ing. In steel mills, where production minutes 
mean so much, this is of prime importance. 

From bumper to bumper Cleveland Cranes 
have been designed especially for steel mill 
service. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BEAST 283 rv St. WIACKLIFFE , OHIO 


» 
CURVELAND GRANES 


Mopern Act-WeEtpeo Steer Mitt Cranes 
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HE record for blast furnace production continues 
to pass from hand to hand as furnace men bring 
new strategy into their operations. The May mark of 
49,705 tons of iron (1603 tons per day), set by one of 
the Great Lakes Steel Corporation furnaces is the 
new record and a truly commendable performance. 


ae 


E are pleased to note from readers’ comments 

that they appreciate the data set forth by 
advertisers in the informative type of advertising now 
so prevalent. The increased use of copy telling how to 
properly maintain equipment, how to make it last 
longer, how to make it perform more work, has defi- 
nitely increased reader interest in advertisements, 
and it seems to us that the advertisers are now taking 
advantage of a long neglected opportunity. The trend 
should be continued and broadened. 


rN 


N common with all other industries, the steel in- 

dustry has been subjected to the prevailing man- 
power pinch. To combat it, the industry has called on 
every source of manpower, has used every kind of 
training, has worked such hours as were required, 
and has resorted to every other aid. Result — the 
industry has suffered no production loss because of 
manpower shortage. Comes then an arbitrary order 
from Washington, issued with apparently insufficient 
knowledge or consideration, to work 48 hours a 
week — of course, with 52 hours pay. The result of 
this political method of raising wages can be only 
confusion — workers to be laid off, demotions, in- 
equalities in pay, general irritation of labor relations, 
increased absenteeism — not to mention the infla- 
tionary effects of a 30 per cent increase in the remain- 
ing workers’ income and a material rise in steel pro- 
ducing costs. All this with no gain in production, 
because top capacity operations are already being 
maintained. 

_ 


E thought that the executive order of April 8th 
froze wages and salaries. However, it seems 
we are “holding the line’ only on salaries. 


* 


CCORDING to Bureau of Mines statistics, the 
coke rate of the country’s blast furnaces has 
increased about 6 per cent over the 1940 figure and 
is now running 1891 lb of coke per ton of iron. Part 
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of this is of course due to the high rates at which the 
furnaces are being blown. Another part, however — 
and perhaps the greater part — is chargeable to a 
deterioration in coke quality. The drop in quality 
stems to some extent from high coking rates, but more 
important is the high ash, high sulphur coals supplied 
to the ovens. The considerable portion (about 12 
per cent) of beehive coke used at present is also an 
important factor. 
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RHAPS all the worry about the inroads which 

various metals and plastics are going to make 
into the province of steel is not justified. In spite of 
steel replacing wood many years ago, 1942 statistics 
show that 120,000,000 tons of wood were used, as 
against 86,000,000 tons of ingot steel. 


a 
EMEMBER when, before the advent of the Rum] 


plan, democracy used to mean government by 
the will of the people? 


OME concern is expressed among steel companies 
over a possible ore shortage because of the late 
opening of navigation on the Great Lakes. Should 
this condition develop, it is expected that a consider- 
able increase in sintering operations will be required 
to make up the needed metallics. WPB expects a 
possible requirement of 30,000,000 tons of sintered 
ore for next year’s war production. The use of idle 
cement kilns for sintering is being investigated. The 
conversion requires no extensive changes and the 
method has been used for years in England, France 
and Belgium. WPB is seeking available kilns and 
large accumulations of material to sinter. 
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HE west coast steel industry, subject of much 

discussion pro and con, made an auspicious ad- 
vance with the tapping of the first heat of open hearth 
steel at the new Kaiser plant. Several electric furnaces 
are under construction in the western coast states, as 
well as a number of ferro-alloy plants. When the 
various expansions are completed, the western dis- 
trict is expected to have an annual ingot capacity of 
4,650,000 tons, or about 4.76 per cent of the con- 
templated national total. 
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B ELIEVE it or not, there still exist, here and there, 
remnants of that archaic cloak of mystery with 
which industry used to cover up their operations. Of 
old, the steel industry was one of the most secretive, 
but came to realize that mutual exchange was of 
greater benefit than mutual suspicion. Likewise with 
the equipment manufacturers. In spite of the visible 
and spoken evidence of the benefits of a free ex- 
change of ideas, however, some few still cling to the 
idea that they have super-special methods or designs 
which must be carefully guarded. Actually, any com- 
petitor, to whom such information is vital, will get it. 
It is only the general user — the customer, perhaps 
— who is deprived of the information. Yet it is ad- 
mitted generally that rapid development is brought 
about through the exchange of ideas — through the 
merger of thoughts of a large number of experienced 
individuals. Why hinder progress? Why cling to 
outmoded ideas? Why try to keep the other fellow 
in the dark? As Will Rogers once stated: ‘‘Everyone 
is ignorant, only on different subjects.” 
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©)... thing you want above all others 
in a soaking pit today—when production speed is all- 


important—is uniform heating. 


And that's what Surface Combustion One-way-fired 
Soaking Pits give you. Just ask the many experienced 


steel men who prefer them! 


Why more uniform heating? Because SC pits are 
engineered pits—designed for uniform heating...by an 
organization that combines over a quarter-century of 





scientific application of heating and heat treating equip- 


ment with a generation of practical steel mill experience. 


Uniform heating is assured by the specific method of 
firing from the burner in one end, over the ingots and 


— 


back to exhaust flues below the burner. Atmosphere, 


temperature and pressure controls are automatic. 


And the results of uniform heating? No burned ingots. 





Scale losses held at minimum. Chipping reduced. Fewer 
rejects. Ingots ready when you want them. Less time and 
labor needed for bottom making. Fuel costs lowered. 


In short, the steel man who wants to steer clear of 
bottlenecks in ingot production, knows he can depend ™ 
on Surface Combustion One-way-fired Soaking Pits. , , 

* > 





SURFACE COMBUSTION - TOLEDO, OHIO 











IREACE LComeBustTion 


MANUFACTURERS OF INDUSTRIAL FURNACES + JANITROL GAS-FIRED SPACE HEATING EQUIPMENT * AND KATHABAR SYSTEMS FOR DRY BLAST 
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THIS LEWIS MILL SAVES FLOOR SPACE 





The photograph shows a good example of how Lewis has 
designed a sturdy Six Stand Tandem Cold Strip Mill to 
combine precision rolling with minimum bulk. This mill 
is equipped throughout with anti-friction bearings. It has 
universal spindles. Screwdowns are motor operated. 
Lewis Rolling Mill Machinery is always abreast with 


the latest improvements in rolling mill practice. 


Rolls and Rolling 

Mill Machinery 

step up tonnage LEWIS FOUNDRY & MACHINE 
oP O'S E- 2 Sen Gen ae - py Ooo @ hep Gere 
PITT? Bw = oe > Ae 
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The production of all metal ordnance material stems 
from billets of metal. The availability of CLEANED billets 
has a great bearing on whether that production will be 
enough or too little. 


Hand billet cleaning by chisel, grinding, or burning has 
always been a bottleneck on high speed production sched- 
ules. Therefore, these perilous times demand that you 
leave no avenue unexplored that offers a tried and proved 
means of accelerating billet cleaning. We offer you this 
proved performance in the BILLETEER — a billet chip- 
ping machine that speeds production of cleaned billets 
tremendously. 


The Billeteer, under the finger-tip control of ONE man, 
as proved by actual experience, turns out 10 to 20 times 
more cleaned billets than one man can produce by any 
other method — and does it at an average saving of 50% 
in costs. 


Write for complete data. 


me Bommnot company 


STEEL EQUIPMENT DIVISION 
CANTON, OHIO 


BONNOT-LENTZ 








TIME IS SHORT / 

















Fuel oil and gas must be replaced now with pulverized 
coal, if operations are to continue at their present 
record rate. e AMCO is prepared to furnish complete 
Pulverized Fuel Systems for all types of furnaces in the 


Steel and Non-Ferrous Industries. 


The AMSLER-MORTON Gyecy 


FULTON BUILDING + PITTSBURGH, PA. 
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\ UNITED ENGINEERING and FOUNDRY COMPANY 


Pittsburgh, Pennsylvania, U-S:-A 
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There is no absenteeism on the part of Pittsburgh rolls. They 
are on the job 24 hours to the day in the continuous produc- 
| tion of sheets and shapes vital to the winning of the war. 
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Associated Companies \ 
LEE WILSON ENGINEERING CO FLINN & DREFFEIN CO \' a A RATE LSTI 


CLEVELAND, OHIO CHICAGO, ILL. 


THE McKAY MACHINE CO THE HALLDEN MACHINE CO 
YOUNGSTOWN, OHIO THOMASTON, CONN. 





THE WELLMAN SMITH OWEN THE WEAN ENGINEERING CO 
ENGR. CORP., LTD. OF CANADA, LTD 
LONDON, ENGLAND HAMILTON, ONT. 


Subsidiary Company 
THE BRODEN CONSTRUCTION CO 
CLEVELAND, OHIO 
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First Helper in an open-hearth shop consulting a Micromax Roof Temperature Controller which Upper picture Rayotube temperature detector for the 
cuts fuel down if 1 t erheats. The fuel-valve drive actuated by the Controller is the rectangular Micromax at left, as installed between buc kstays at furnace 
box on top of the pipes just behind the man front... Lower picture Rayotube can also look in at 


bac k of furnace. 


MORE STEEL FROM O-H FURNACES? 
Micromax Roof Temperature Control Can Help! 


Important increases in the output of an open-hearth The Rayotube may be placed at any one of three loca- 
furnace usually follow the use of Micromax Roof Tem- tions on the furnace. One is between the buckstays at 
perature Control, because: the front of the furnace, and aimed, of course, at the 
1. Heats are finished more quickly. The Helper sets furnace roof; this has the advantage of being convenient 
the Controller for whatever roof temperature he con- 
siders safe; the Controller and its Rayotube then “‘watch” 
the roof continuously and hold a consistently higher 


to the first Helper, and is especially recommended for 
tilting furnaces. Another location is at the back of the 
apa : furnace, looking up at the roof. The third location is in 
temperature than the Helper could maintain, with safety. e é , 

f aga ‘ ‘ the roof itself, looking down at a special refractory block 
2. Furnace needs rebuilding less frequently because 


a : set in the roof. Furnace type, construction and operating 
roof is not damaged by over-heating. 


pis ; , : Jae conditions determine location in all cases. 
Che Control equipment consists of Micromax Record- 


ing Controller, a Rayotube radiation-type temperature For a general description of Micromax Roof ‘Tempera- 
detector and a Micromax Electric Control valve drive ture Controllers, see Bulletin N-33B-600B. If you have a 
unit, with its relay. The Micromax may be either the definite application to a specific furnace, send us details 
Strip-Chart, shown above, or a Round-Chart instrument. and our engineers will make recommendations. 


Irl Ad N-33B-600B(1 






LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 


A slogan for all Americans MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 












depends on me! 
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1250-TON 


HOT METAL MIXER 








EQUIPPED 


FOR SAFETY wits 


Dual electric motor drive for | 
normal operation — either 
motor capable of operating 
mixer should one motor £ 7 


Air-motor for emerg¢ 
automatic return of 
to safe position if 
fails while pouring. 


but only TOTALLY SAFE when PROTECTED 
by the EC&M System of MIXER CONTROL 


OT METAL MIXERS require the utmost 
protection against spillage. They are nor- 
mally operated by two motors, connected through 
the gearing to tilt the mixer for pouring and to 


return it to the safe position. Motors are usually 


of a size sufficient to permit operation by one motor 
should the other motor fail. In addition, an air- 
motor is provided for automatically returning the 
mixer to the upright position should power fail 
while pouring. 


For complete safety with this arrangement, 
EC&M recommends and supplies 2 controllers, 2 
brakes (both air and magnetically-released), 2 
master switches with quickly detachable coupling 
and air-interlock panel. There is nothing safer than 
this EC&M method of control for the tilt motion of 
Hot Metal Mixers. 


For complete details, see other side 


of this page 



































PLAN VIEW OF 
1250 TON 





















HOT METAL MIXER 








CONTROLLER NOL 

















2 BRAKES 
2 MOTORS 














AIR INTERLOCK PANEL 
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DOUBLE MASTER SWITCH 


HIS 2-motor drive with series-wound brakes is completely 

protected by the EC&M Method of Control. Each Brake 
is equipped with 2 separate windings for positive release of 
both brakes in an emergency should one motor or any part of 
one motor circuit become disabled. 


No matter where the fault may occur—in the brake, the 
motor, the controller, or the wiring of either circuit—the other 
circuit maintains operation until the safe position of the mixer 
is reached and this is accomplished without any delay—no 
attention required by the operator—no time lost to operate 
knife, disconnect or transfer switches. 


To insure that the mixer can be automatically returned by 
the air-motor if power fails, an EC&M Air-interlock panel is 
provided. This prevents tilting of the mixer by electric-motor 
drive unless sufficient air pressure is available to insure return 
by air, if necessary. 


Besides eliminating the hazard of metal spillage, this EC&M 
Motor Control System for Hot Metal Mixer and Bessemer 
Converter Tilt Motions simplifies the controllers, the wiring 
between the motors and the control, and makes the installation 
not only lower in cost but easier to maintain. We invite you 
to discuss your requirements for these applications with us. 


THE ELECTRIC CONTROLLER & MFG. CO. 
2700 E. 79th Street Cleveland, Ohio 


imueaeieien 2 CONTROLLERS 
nll 2 MASTER SWITCHES 


EC&M Type WB Brake 
with 2 separate windings, 
one for each motor. Also 
arranged for air release. 













EC&M Type NT Double : 
Master Switch, mechanical- Typical EC&M TIME- 
ly connected by quickly- CURRENT Controller 
detachable coupling. for Hot Metal Mixer Service, 
_ Of the Reversing-Plugging 
’ Type, with Armature Shunt 
Slow-down on first point 





















EC&M Gravity-return EC&M Power Circuit Type 


Dead-man’s Master Switch. Limit Stop for final emergency 
stop. 


VIEW OF CONTROL CIRCUIT AND POWER CIRCUIT 
LIMIT SWITCHES ON UNDER SIDE OF MIXER 
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OPERATOR’S L.H. ON NORMAL MASTER AND R.H. ON 
SLIDING HANDGRIP ROPE ON DEAD-MAN’S MASTER 









AE- & 
ller 
Service, 
ugging 
Shunt 
oint 


Type 
gency 











IRON AND STEEL ENGINEER, JUNE, 1943 


Tucked away in a hard-to-get-at location within 
a limited space on this saddle, SS Spherical 
Roller Bearings take it day in day out—year in 
and year out. Their rugged, simplified design 
assures high capacity in a small space. Their self- 
alignment compensates for constantly varying 
deflections caused by high stresses. Their lasting 
accuracy keeps dies in correct alignment. When 
you consider these and many other advantages, 
it’s easy to understand why steel men show 


a decided preference for S0SP’s. 5314 


GULSL® INDUSTRIES, INC., PHILA., PA. 
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SPHERICAL ROLLER BEARINGS 
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@ Tube Reducing Machine saddle built by The Waterbury 
Farrel Foundry and Machine Co. 





BATTERY-POWERED INDUSTRIAL TRUCKS 
HELP INDUSTRY DO THE BIGGEST 
PRODUCTION JOB IN HISTORY ! 
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PHILCO “XL” BATTERIES HAUL 10% MORE MATERIAL! 


In keeping materials flowing smoothly from 
receiving platform to shipping room, electric 
industrial trucks are doing one of the most vital 
war production jobs... and doing it well! 


Philco “XL” Batteries have been selected to 
power hundreds of these trucks... selected because 
in a Philco there’s 10% extra capacity! Every 
charge lasts 10% longer! And a Philco packs the 
extra wallop you need to get materials handled 
in a hurry. Find out about Philco Batteries for 
your industrial trucks. Write for catalog. 


PHILCO CORPORATION * STORAGE BATTERY DIVISION 
TRENTON * NEW JERSEY 
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NORTHERN SUPER-CRANE 
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NORTHERN SA & LSA CRANE 





Ae 


All Northern Cranes are built to the 
G | most modern standards —are especially 
| AW AG sturdy, durable, and have the most mod- 
ee rolle welded aioe 
ENGINEERING WORKS ‘ter cr cope velit cnc. 
General Office: 2613 Atwater St., DETROIT, MICH. run in an oil bath. Ground shafts operate 
NORTHERN CRANE & HOIST WORKS, Limited « WINDSOR, CANADA in oversize roller bearings. Construction _ 
oe Offices at is right throughout. ; 
| __ 913 South 38th St,, BIRMINGHAM - - 53 West Jockson Blvd, CHICAGO A Northern Crane, properly selected for 


2428 Spring Grove, CINCINNATI * + 5724 Navigation Blvd., HOUSTON ive long, satisfactory service. 
44 Whitehall St., NEW YORK * * * 555 Union Trust Bidg., PITTSBURGH ans i vi 
4135 Gratiot Ave., ST. LOUIS + * + * 1679 University Ave. ST. PAUL | Write for booklet. 
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Never could figure out how 
a thin film of oil could sup- 
port 5 million pounds, but 
it does — in a Morgoil. 








To have an accurate 
mill you must have 
accurate bearings — 

Morgoils. Believe me, when it 
comes to bearing 
cost per ton of prod- 
uct, these Morgoils 
have everything 
licked. 






ee 


MORGAN CONSTRUCTION COMPANY - WORCESTER, MASS. 


22 












Nowadays we run a mill 
around the clock and never 
have to worry about the 
bearings. They're Morgoils. 
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BIRDSBORO STEEL FOUNDRY AND MACHINE COMPANY « Birdsboro, Pennsylvania. 
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HAGAN 


ROTARY FORGING 


FURNACES 





AGE J. HAGAN CO: 


GEO 


PITTSBURGH, PA 
oe ANGELES ° SA 
DETROIT - cHICAGO 
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HEAVY DUTY 


BUT EASY TO OPERATE 
because of 


“AUTOMATIC” POWER STEER 


% This versatile center control “AUTOMATIC” 
has greatly reduced handling time in a wide 
variety of applications where transportation, 
of bulky materials and finished products, was 
previously a problem and a costly process. 


This heavy duty “AUTOMATIC” can be 
equipped with forks, rams, or gooseneck 
crane attachment to fully meet heavy duty 
handling needs. It affords greatest flexibility 


whether for multi-stacking, loading, shipping 
or transportation in yard or plant. You get 
speed—efficiency regardless of load, and full 
safety for the operator. 


Center contro] for unobstructed operating visi- 
bility—compact design with accessibility to 
all parts—low center of gravity for safety and 
easy steering through our POWER STEER 
feature. Ask an AUTOMATIC representative. 


d INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 


DIV. OF THE YALE & TOWNE MFG. CO 


o WEST 87th STREET 
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Big Jobs Today— 
Still Greater Ones 
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ARS and tubes by the mile, commercial shapes 
B in multiplied variety — speeded into war output 
today, peacetime products tomorrow. In busy mills 
all over America, draw benches of modern type are 
fabricating ferrous and non-ferrous metals and their 
alloys—a 24-hour, high-tempo job that cannot wait. 
With Cleveland Worm Gear Drives it need not wait— 
because you can depend on Clevelands to deliver a 
continuous flow of power—not alone to benches but 


other critical mill equipment as well. 


The Cleveland Worm & Gear Company, 3278 East 
80th Street, Cleveland, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems of Lubrication 


CLEVELAND 
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In Canada: 
PEACOCK BroTHErs 
LiMiTED» 
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“3C” Bulletin 102 Hatchway Limit 
/ fi 


Switches adapted for seafaring 
service ... withstand a terrific 

damage test... A 400 pound 
weight is dropped 5 ft. (2000 
ft. lbs.) upon a steel plate on 
which the adapted switch 
is mounted. No damage 
to the device results... 


e The Damage Test Type 
will be available only in 
the Post-War period. « « 




























The entire moving Finger 
Assembly may beremoved | 
| by simply removing one screw... | 
| Fingers are interchangeable with those 
used on Bul. 101 Master Switch: Bul. 102 | 
Cam Limit Switch; Bul. 101 Foot Switch: | 
and Bul. 102 Track Type Limit Switch. | 


| 





DAMAGE TEST TYPE 


—————— LAMINATED BAKELITE CAMS 
CAST BRONZE HOUSING 7 
WATERTIGHT GASKET 


WATERTIGHT SHAFT END 
ENCLOSURE 


LAMINATED BAKELITE 
/— STATIONARY CONTACT BASE 


STANDARD TYPE 


MOULDED BAKELITE CAMS 
CAST IRON HOUSING 


MOLDED BAKELITE 
STATIONARY CONTACT BASE 


GASKET AVAILABLE 
SHAFT END ENCLOSURE 


nd 


Note above the few changes in the Standard Type that are electrically and mechanically right. . . Thousands 
make the Damage Test Type deliver service — proof of “3C” Standard Hatchway switches in heavy duty 
that’’3C”’ Bulletin 102 Standard Hatchway Limit switches industrial use are further proof of their serviceability. 


BE CONTINUE TO ROLL WITH CLARK CONTROL Ww 


THE CLARK CONTROLLER (CO. 


Ba 1146 EAST 152"°ST. CLEVELAND, |O, OHIO ><a 
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DEFINITION? The pour point is the 
lowest temperature at which the oil will 
pour or flow when chilled without disturb- 
ance under definite prescribed conditions. 


TEST: Following a carefully prescribed 
procedure with standardized equipment, 
the oil is chilled in a test jar or a corres- 
ponding 4 oz. sample bottle. At each oil 
temperature reading, taken at 5° F. inter- 
vals, the test jar is removed and tilted just 
enough to ascertain whether or not the oil 
is still fluid. 

A temperature point will be reached at 
which the oil shows no movement when the 
test jar is held horizontally for exactly 5 sec- 





7 hcerning 
significance of commonly wu 


characteristics oi lubricating oils. 


ee et eee OS. RS 


onds. The pour point is the temperature 
5° F. above this ‘non-fluid” point. 


SIGNIFICANCE: The pour point is 


an indication of the temperature below 
which it may not be possible to pour oil 
from its container, or below which it may 
not flow in gravity lubrication sysiems. 
This may be due either to partial separa- 
tion of wax crystals forming a spongy net- 
work or to congealing of the oil itself. 

Therefore the pour point bears no rela- 
tion to the viscosity of the oil at higher 
temperatures. Neither does it indicate the 
pressure flow, or the tendency to “channel” 
at temperatures below the pour point. 














of a seri ati 
and 
a tests 
and terms employed to describe the 
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EXAMPLES: Viscosity Viscosity 

at 210° F. ' at 32° F. Pour 
Paraffine Base Lubricant. ... 70 12,000 25° F. 
Napthenic Base Lubricant. . 70 50,000 Or. F. 





Tycol lubricants are rigidly controlled and tested during 
manufacture to the required characteristics for optimum 
performance. Among many other tests they must meet 
the pour point requirements of the individual application. 
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DRUMS! DRUMS! DRUMS! 


War needs make it extremely important that 
all empty drums be returned immediately. 


OmIs SSs 
TIDE WATER ASSOCIATED OIL COMPANY— AMMUNITION 


Eastern Division: 17 Battery Place, New York & ; : 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. USE IT WISE LY : 
MAKERS OF THE FAMOUS VEEDOL MOTOR OIL hee J 


INDUSTRIAL LUBRICANTS 


ENGINEERED FOR EVERY INDUSTRIAL USE 
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BACK UP FIGHTING COURAGE with the a 


deadliest guns, bombs, tanks and planes, and 


_ you've got America’s formula for victory. 
a \There’s no surer way to shorten the war... 
. a@ surer way to save the lives of our fighting 
y*men ... no surer way to save our American 
way of life. 
ay Speeding up assembly . . . removing pro-: 
‘y duction bottlenecks . . . preventing hitches in’ 
A the speeding movement of vital war materials is 
Mathews’ contribution to America’s war effort. 


If you are manufacturing war mate- 
rial, or anything vital to the success of 
the war effort, you can get Mathews 
Conveyers to handle that material. Rely 
as usual on your Mathews Engineer. 
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Size ‘OT’ Lectromelt top charge furnaces produce steel 
faster by decreasing the time interval between heats The roof is 
hydraulically raised and rotated to one side to permit quick charging 
by drop bottom bucket. 


Lectromelt furnaces of the top charge type produce more steel per 
man hour, afford savings in power, and minimize electrode and 
refractory costs. 


They are built in sizes from 100 tons to 250 pounds. Write for com- 
plete information. 


Moore Rapip Pittsburgh Lectromelt Furnace Corporation 


f ; Pittsburgh, Penna. 


FURNACES 
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THE COMMERCIALIZATION OF 


Slast Furnace Slag 


---- from the category of a necessary evil”, blast fur- 


nace slag has been developed into a highly useful mater- 


ial with a variety of applications .... 


by Fred Hubbard 


A IN the proceedings of the American Society for 
Testing Materials blast furnace slag is formally defined 
as “the non-metallic product, consisting essentially of 
silicates and alumino-silicates of lime and other bases, 
which is developed simultaneously with iron in a blast 
furnace.” Thus slag and iron are the two solid end- 
products of a carefully controlled chemical process car- 
ried on in the furnace. Operators of blast furnaces are 
concerned not only with the quality of the iron pro- 
duced, but also with that of the slag. Prescription ac- 
curacy in charging a blast furnace in making a given 
type of iron results in the production of a slag which, 
for all practical purposes is chemically uniform. 


Air-cooled blast furnace slag has been proved to be 
tough and durable, and because it has been subjected 
to the high temperatures of a furnace, is devoid of any 
organic material. Processed by crushing and screening, 
its angular shape and rough surface provide maximum 
mechanical bond between individual slag particles, and 
adhesion with binding material, whether Portland ce- 
ment or bitumen. A made-to-order aggregate, blast 
furnace slag possesses many inherent advantages. 


To anyone but a “slag man,” a slag bank or a stock- 
pile of commercial blast furnace slag is a prosaic, un- 
romantic sight. Actually. slag had a rather romantic 
inception, the earliest recorded use taking us back to 
1589, where we find one of the forebears of the present 
German war mongers having cannon balls cast from 
iron slag. This ammunition was very much in demand 


Presented before A. |. S. E. Philadelphia District Section Meeting, December 5, 1942. 
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DIRECTOR OF RESEARCH 


NATIONAL SLAG ASSOCIATION 


YOUNGSTOWN, OHIO 


and sold for 12 mariengroschen or 9 3/5 cents, per 
hundredweight. 

We know of no other attempts to utilize “iron slag,” 
as it has been called in Europe, until nearly a hundred 
and fifty years later when, in both England and Sweden, 
cast slag stones were made for use in cellar walls, chim- 
neys and furnace stacks, and in Germany ground slag 
was recommended as a desirable ingredient in the pro- 
duction of mortar. The latter use was not at that time 
developed to any extent, however, and only the pro- 
duction of cast slag stones was carried on until well 
along in the 19th century. By 1880 these blocks were 
being manufactured for use as paving bricks, and some 
were sent to this country as ship ballast where they 
were used in the street pavements of the cities of New 
York, Philadelphia, Baltimore and Washington. As a 
matter of fact, they can still be seen in certain sections 
of street pavements in several of our eastern cities. The 
truck ramp of the U.S. Treasury Building at Washing- 
tion is still paved with slag brick. 

After a considerable amount of experimental work 
in Germany, Albrecht Stein and Company perfected in 
1892 a process by which Portland cement clinker, made 
from slag and limestone, was mixed with further addi- 
tions of unburned blast furnace slag and ground into 
cement. The Stein cement was used, even in the first 
years of its manufacture, in the construction of large 
public works; for instance, the Kaiser Wilhelm bridge 
at Mungsten. bridges over the Dill River and in the 
Ste. Ann Church at Munich, and in a large fortress at 
Metz. Ever since that time cement manufacturers, both 
in the United States and Europe, have been interested 
in the use of blast furnace slag for its puzzolanic 
properties. 
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England seems to have preceded us by a few years 
in developing the use of slag in road work and as rail- 
road ballast, and Germany’s work has been almost con- 
temporaneous with ours. There is record of a road 
having been built in England, using slag, in 1813 and 
slag ballast has been in use there since 1890. Germany 
has used slag extensively in road work since about 1870 
and as ballast since 1885. The first slag road of record 
in the United States was built in 1830 by Thomas 
James at Meramec Springs. Mo., to serve as an access 
road to his blast furnace. The road was still in use a 
few years ago and has had practically no maintenance, 
although it offers the only outlet for a considerable 
area of surrounding country and takes steady traffic to 
and from Meramec Springs, a well known beauty spot 
in the Ozarks. 

The next instance of the use of slag in the United 
States is similar to that just described — a slag road 
built in Rockbridge County, Virginia, prior to the Civil 
War. also in connection with the activities of a blast 
furnace. 

The first slag used here was very crudely processes, 
if at all. In some cases it was used as concrete aggregate, 
just as it came from the steam shovel. The Carnegie 
Steel Company in 1907 used thousands of tons of shovel 
run slag as concrete aggregate in the construction of 
foundations for open hearth furnaces, rolling mills and 
blast furnaces at their Ohio Works located at Youngs- 
town, Ohio. 

Very little slag was used commercially in the United 
States prior to 1900, but at just about the turn of the 
century a number of individual contractors and organi- 
zations were becoming aware of the economic value of 
this hitherto unused material. In 1904 slag was used 
extensively in Akron, Ohio and Chicago, Illinois, as 
macadam bases for street pavements. 

At about the same time, both some English towns 
and town in Ohio and Pennsylvania were experimenting 
with slag trickle filter media in sewage disposal plants, 
and manufacturers of cement in the Birmingham and 
Chicago districts were grinding slag for use in their 
product. The first reinforced concrete building using 
slag was constructed in Cleveland in 1905, concrete pipe 
was manufactured at Jackson, Michigan and slag wool 
in New Jersey in 1906. So, between 1890 and 1910 slag 
really made its debut as a commercial product of some 
importance and its use was becoming common in all steel 
centers of the United States. 


ECONOMICS 


Iron and steel manufacturers have been and are still 
confronted with a major problem in the disposal of the 
huge quantities of slag which result from the smelting 
of iron ores and the subsequent production of iron and 
steel. By far the greatest bulk of the slag produced is 
iron biast furnace slag resulting directly from the 
smelting processes of the blast furnaces. Besides this, 
there is a considerable tonnage of open hearth and con- 
verter slag, and also a limited quantity of slag produced 
by the smelting of manganese ore in a blast furnace in 
the production of ferro-manganese. Open hearth, Besse- 
mer and manganese slags are not suitable for and shoul 
not be used as commercial aggregate. 
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Early utilization of slag was prompted by a desire to 
make some practical use of a material the disposal of 
which would otherwise be expensive, so we find the steel 
companies among the first recorded users. Prior to 1916 
the railroads disposed of large quantities of surplus slag 
at no cost to the furnace interests but since then a 
charge has been made for this service when rendered. 

Slag, when properly prepared, is an aggregate of high 
quality and should logically be used to the extent to 
which it is available, thus putting to profitable use a 
product which has attained the status of a standardized 
construction material. 

The recovery of iron from slag which is processed for 
marketing is another very important economic factor. 
When used for commercial purposes it is desirable to 
remove the iron that is invariably found in blast furnace 
slag in spite of the care taken at the furnaces to remove 
all metal. The iron thus recovered is returned to the 
steel plants for reprocessing, which is of real value to 
those who are responsible for the maximum production 
of iron and steel. It is estimated that during the year 
1942 there have been 150 thousand tons of iron 
returned to the steel plants by commercial slag produc- 
ers, this being made possible only by its removal during 
the crushing and screening operation. 

Most blast furnaces are located in metropolitan areas 
where there is a good market and in which slag fills a 
definite need and is, with few exceptions, the most 
economical and easily obtained aggregate. Slag has 
been found especially valuable for use in winter con- 
struction because of its ready availability and the fact 
that it is usually processed dry and is not liable to 
freeze when shipped in cars. It can, and some times is, 
supplied directly from the pits while it is still warm. 

Slag can be processed and sold at a price which 
enables the slag producer to pay a fair royalty for the 
material in his pits. This not only saves the iron and 
steel companies the expense of otherwise disposing of the 
slag but also turns the material into a source of revenue. 
There is a saving to the consumer in the use of slag as 
compared with other commonly available aggregates in 
that it weighs less per unit volume and thus reduce 
both the number of tons to be purchased for a given 
project and the transportation costs for delivery to the 
site of the work. 


PRODUCTION AND GEOGRAPHIC DISTRIBUTION 


According to a survey made by the National Slag 
Association in September, 1941 there were 232 active 
or potentially active blast furnaces in the United States. 
The construction of eighteen new furnaces was then 
planned for the industry, many of which are now in 
blast. With a production of pig iron of 60 million tons, 
there will be some 30 million tons of slag, fifty per cent 
of which may be sold as a commercial aggregate. 


Blast furnaces producing slag are located in sixteen 
states, thirteen of which are east of the Mississippi 
River. However, approximately 90 per cent of the total 
crude slag comes from six states: Pennsylvania, Ohio, 
Alabama, Illinois, Indiana and New York. The follow- 
ing tabulation shows the quantity of crude slag pro- 
duced by various states. 
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Estimated production of blast 
furnace slag in 1942 


State Tons Per cent 
re ere ee 9,096,000 30.32 
SREP Sn eae aera 6,039,000 20.13 
eee Seay 3,846,000 12.82 
SEES ee oo ee eee 3,000,000 10.00 
CN Ait oh OT ale oe alle ole 2.859.000 9.53 
> _. .2,061,000 6.87 
Maryland........... _. 1,182,000 3.94 
Seo i eindige dei won as 681,000 2.27 
West Virginia $44,000 1.48 
ck ww aededs 246,000 0.82 
Kentucky............. 165,000 0.55 
Minnesota......... as mk ae 144,000 0.48 
Massachusetts. ................ 102,000 0.34 
TT i aes aig ua area 84,000 0.28 
NS cS go aos Eg ta g 33,000 0.11 
Virginia....... 18,000 0.06 

rer ee rae 30,000,000 100.00 


From records published by the U.S. Bureau of Mines, 
75 per cent of all commercial slag is shipped from three 
states: Ohio, Alabama and Pennsylvania, with Ohio 
shipping on an average 33 per cent, Albama 28 per cent 
and Pennsylvania 14 per cent. 


THE MISSION OF THE COMMERCIAL SLAG PRODUCER 


The mission of the commercial slag producer is, in 
most instances, two-fold: First and primarily, he is 
concerned with the quality of his product and takes 
whatever steps are necessary to produce slag which 
meets all reasonable specification requirements and is a 
satisfactory aggregate for the purposes intended. 

Second, he renders a definite service to the blast 
furnace interests in disposing of their slag. 

Aggregates generally are purchased for use in pro- 
jects which are under the jurisdiction of such organiza- 
tions as the Army and Navy engineers, Public Roads 
Administration, state highway departments and other 
governmental agencies, as well as railroad companies 
and private engineering firms, all of which require the 
material to meet very exacting specifications. Not only 
the requirements of specifications, but also a justifiable 
pride in the quality of the aggregate offered for sale 
prompts the slag producer to give very careful con- 
sideration to the quality of his product. 


PROCESSING 


There are three types of slag in commercial use, 
known as air-cooled, or hard slag; granulated, or water- 
cooled slag; and light weight slag. 

Air-cooled slag is the type used in the greatest quan- 
tities. As the name implies, it is produced by allowing 
the molten slag to cool in the air sufficiently to form 
into a solid mass without the application of water. 

Granulated slag is a granular product the most of 
which will pass the 3% in. sieve. Molten slag is granu- 
lated either by allowing it to flow into a large pit filled 
with water or by the use of a spray of water from a 
nozzle located so that the water strikes the molten slag 
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as it flows from the runner or trough into the granulat- 
ing pit. 

Light weight slag is a material processed by special 
methods in order to produce a light weight aggregate 
having distinctive characteristics, especially insulating 
and sound absorbing qualities, that are desirable for 
certain uses. 

There are three general methods or systems used in 
the production of air-cooled slag, known as the pit, 
bank or modified pit. In the pit method the molten slag 
flows directly into pits located immediately adjacent to 
the furnace. At each furnace there are two of these pits 
which are walled in on three sides and left open on the 
end farthest away from the furnace. The size of these 
pits is such as to contain the slag output for a period of 
two to six days. The molten slag, as it flows from the 
furnace, is conducted by means of a trough directly into 
the pit, where it accumulates and solidifies in layers. 

After a pit is filled, the cooling process is hastened by 
the use of water, added after the slag has entirely 
solidified so that there is no tendency to granulate. The 
slag is then picked up by a power shovel or other means, 
and loaded into cars or trucks for transportation to the 
slag crushing and screening plant. 

Another method of handling commercial slag is by 
the bank system, in which the molten slag is transported 
by means of ladles mounted on standard railroad trucks 
and stored in large deposits at some convenient loca- 
tion, where it may remain until needed. 

The third method is what is known as the modified 
pit system. In this case the molten slag is removed from 
the furnaces in ladles, the same as in the bank method. 
Provision is made for from three to six pits located 
some distance from the furnaces, each pit being of such 


Figure 1 — Brookpark Viaduct, in Cleveland, Ohio, con- 
tains 35,000 cubic yards of slag concrete. 












Figure 2— Bituminous concrete pavement using slag ag- 
gregate was applied to Commerce Street, in Youngs- 
town, Ohio. 


size as to take the entire output of slag for a period of 
several weeks. These pits are so arranged that perma- 
nently located dumping and loading tracks are main- 
tained, and are of such width that one cut of a power 
shovel removes the slag from the entire width of the pit. 

This method has most of the advantages of the other 
two systems with few of their disadvantages. For in- 
stance. while the operation of the slag crushing and 
screening plant in the modified pit system is nearly 
continuous, yet it is possible to discontinue operations 
for a period of a month to six weeks during the winter 
months, when orders for the finished product may be 
somewhat scarce, or for the purpose of making repairs 
or replacements in the plant; while, in the pit system, 
with the pits located directly at the furnaces, the slag 
plant has to be kept in continuous operation and the 
finished product stocked if there is no immediate 
market. 

The modified pit system has advantage over the bank 
system in that better control of the material can be 
had and also that it is possible to know more definitely 
just what the furnace conditions are at the time each 
pit is filled. It also has the advantage that the slag may 
be loaded while it is still warm, which greatly facilitates 
the screening operations. 

Regardless of the method of handling crude slag in 
the pits, it is eventually transported to the crushing 
and screening plant in dump cars or trucks where it is 
processed for shipment by means of a series of feeders, 
conveyors, crushers, elevators, and screens. Provision 
for recovery of iron is made by the introduction of mag- 
netic pulleys or separators at a number of places in the 
flow of the crushed product as well as for the manual 
removal of the large pieces of iron as the crude slag 


flows from the feeders. 
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The Division of Simplified Practice of the National 
Bureau of Standards has prepared simplified practice 
recommendations (R-163) for the standardization of 
coarse aggregate sizes providing for eighteen grada- 
tions. These standard sizes are rapidly being adopted 
by national governmental agencies, state highway de- 
partments, and other large users of aggregates and are 
incorporated in the most widely known and used con- 
sumer specifications. The grading requirements are such 
that material well within the limits prescribed may be 
produced by any modern slag screening plant. 


PHYSICAL AND CHEMICAL CHARACTERISTICS 


From the standpoint of the blast furnace operator, 
the most significant characteristic of slag that is to be 
commercialized is its chemical composition, inasmuch 
as this indicates if the furnace is operating satisfactorily 
and also the probable physical qualities of the resulting 
slag after cooling. The consumer of slag aggregate, 
however, is interested primarily in the physical char- 
acteristics of the finished product and, unless it is to 
be used in some chemical process, he has no concern 
as to its chemical composition. 

The blast furnace operator should, therefore, be 
familiar with the physical qualities of the slag which 
will likely result from given chemical compositions. The 
following are some of the characteristics which slag 
should possess in order to be a satisfactory aggregate 
for most commercial purposes: 

Like any commercial aggregate, it should be sound. 
This is of prime importance, especially when it is to 
be subjected to exposure under severe climatic condi- 
tions resulting in frequent wetting and drying, and 
freezing and thawing. Slag is an exceptionally sound 
aggregate, it being igneous in character and practically 
unaffected by the standard sodium- or magnesium- 
sulphate soundness test, even when continued for as 
much as twenty cycles. It is also only slightly affected 
by natural freezing and thawing in water. 

Slag, to be acceptable as a commercial aggregate, 
should be composed of reasonably uniform particles of 
such density or bulk specific gravity that the finished 
product will in most standard sizes have a compact 
weight of not less than 70 pounds per cubic foot. The 
unit weight is generally considered to be the best 
measure of all around quality, although for slag weigh- 
ing more than 70 pounds per cubic foot differences in 
weight are not significant for most uses. Slag aggregate 
should be composed of particles sufficiently strong to 
resist all stresses to which they will be subjected and 
capable of withstanding abrasion or wear when used 
in those types of construction in which it will be sub- 
jected to moving loads. 

Commercial slag should, of course, be clean and en- 
tirely free from any foreign matter or deleterious sub- 
stances of any kind. Many specifications require that 
aggregate shall be free from thin or elongated pieces. 
Slag naturally breaks into roughly cubical fragments 
and is remarkably free from flat or long, narrow-shaped 
pieces. 

While there is a rather wide range in the chemical 
composition of slags from individual furnaces or differ- 
ent groups of furnaces yet, from the same furnace or a 
given group operating with similar raw materials, the 
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composition is remarkably uniform. An average range 
in the chemical composition of blast furnace slag in the 
United States is as follows: 


Per cent 
CN ee ees oe Bg a ee) rate ane 382. to 38 
Ce oe oe Soa a -......10 to 14 
ee eer ares 0.1 to 0.7 
Manganese oxide....................... 02to 1.5 
SAR er ere rere 38 to 5 
EEE AEE ee EMS eT 
MT oS ob hii ais oa Ske eae ie a . 1 to 2 


There are some fundamental principles which may 
be used to predict the quality of slag that will likely 
result from given chemical compositions. The highly 
siliceous, or so-called “lean” slags, tend to produce 
dense aggregate of good quality. Glassiness in some of 
the slag particles may result if the silica is abnormally 
high. Glassy particles have not been found objection- 
able in slag aggregate either by laboratory investigation 
or by field observation. In spite of this fact, a few speci- 
fications still provide that slag shall be reasonably free 
from glassy particles and in some instances a definite 
limit is placed on the amount of this material permitted. 

Generally speaking, the more highly siliceous slags 
are the most desirable for commercial purposes. Slags 
which are abnormally high in lime, especially if this is 
accompanied by low magnesia, are liable to disintegrate 
during the cooling process. 

The Blast Furnace Committee of the Iron and Steel 
Industrial Research Council of Great Britain has had 
under consideration from time to time the question of 
blast furnace slag with respect to both the reaction 
inside the furnace and the utilization of the slag as a 
commercial aggregate. In July, 1942 a paper was pre- 
sented to that organization on “Investigations on 
‘Falling’ Blast Furnace Slag” by T. W. Parker and 
J. F. Ryder. The main purposes of this investigation 
were to develop methods for the rapid testing of air- 
cooled slag for evidence of unsoundness and to deter- 
mine whether by suitable methods of cooling unstable 
slags could be stabilized. 

The following observation relative to the theory of 
the possible lack of stability during the cooling process 
and methods of predicting this phenomenon are based 
on the work of Parker and Ryder, together with many 
vears’ experience in observing the behavior of slag in 
the pits and under service conditions. The most com- 
plete breakdown results in the originally rock-like mass 
being converted entirely into a coarse powder. It has 
been observed that slag which is sound after reaching 
atmospheric temperature will remain so indefinitely. 
The coincidence of a high lime content with disintegra- 
tion has led to the theory that this phenomenon is 
associated with the presence of calcium orthosilicate in 
the mineral composition of the slag. 

Chemical composition is not the sole factor which 
influences stability; equally important is the rate of 
cooling from the molten condition. Slags which might 
not be stable if cooled slowly may be entirely sound if 
processed in such a manner as to pass quickly from the 
molten state to atmospheric temperature. 

It is not difficult to show that the calcium ortho- 
silicate theory indicates the most probable cause of 
disintegration. Dusting will proceed independent of 
outside weathering conditions, for unsound slags will 
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disintegrate when stored in sealed tins or in a vacuum. 
This action, therefore, must represent a physical change 
in the slag itself. The addition of a few tenths of a per 
cent of boric oxide will make sound slag of a material 
which would otherwise break down upon cooling. Dis- 
integration apparently takes place because of the con- 
version of calcium orthosilicate from the beta to the 
gamma form with a resulting volume change. A number 
of tests for the detection of limy slags have been sug- 
gested, the following being the most promising from a 
practical standpoint: 

(a) Tests based on chemical and mineralogical com po- 
sition — Parker and Ryder conclude that only those 
slags which contain calcium orthosilicate can possibly 
be of the ‘falling’ type. That is, if slags crystallize under 
complete equilibrium, only those compositions falling 
in the quaternary systems in which calcium orthosili- 
cate occurs can give rise to disintegration. They state 
further that a slag is safe from disintegration if its 
chemical composition is such that it conforms to one 
or both of the following conditions: 


Ca0+0.8 MgO is less than 1.2 Si0e+0.39 AlOs+1.75 5 
CaO is less than 0.93 Si0e+0.55 AlkOs+1.75 5 


These formulae, when applied to a limited number of 
actual field conditions, have been found to be quite 
accurate in predicting unsoundness in slag. They should, 
however, be studied further and compared with actual 
findings by field observation before they are accepted 
as a definite method for determining whether or not a 
given slag is stable. 

(b) Investigation by means of a microscope — Slags are 
considered by Parker and Ryder to be safe from dis- 
integration even if they do not comply with the require- 
ments of the chemical composition as indicated in (a) 
above if they show no crystalline calcium orthosilicate 
when polished sections, etched by 10 per cent hot 
aqueous magnesium sulphate solution, are examined by 
reflected light under the microscope. Rapidly chilled 
slags may be sound, and so indicated by this method, 
although they might be shown by the chemical compo- 
sition method to be unsound. However, chemical anal- 
vses are made in the normal course of blast furnace 
operation, and this test simply requires a calculation 
from these analyses; whereas, examination under the 
microscope is much more complicated and therefore 
does not constitute as practical a test as does the chem- 
ical analysis. 

A very practical method of 
determining whether or not a slag is sound is an ex- 
amination of the material soon after it has been placed 
in the pits. This is particularly true for those operations 
in which the molten slag is transported in ladles and an 
opportunity is had to examine the skulls after they 
have cooled or partially cooled. Unstable material can 
easily be detected by such an examination. This obser- 
vation is more difficult in the pits which are located 
immediately adjacent to the furnaces into which the 
slag runs by gravity. In these cases no adequate field 


(c) Field observations 


examination can be made until the pits are excavated. 

Theorize as we may relative to the various methods 
by which unstable slag may be detected, the fact re- 
mains that careful inspection and observation of the 
condition of the material in the pits is the surest and 
best method for determining its quality. The results 
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of such observations should of course be reported im- 
mediately to the blast furnace operators so they may 
take whatever steps are necessary for correcting any 
conditions at the furnace that might cause trouble. 
The most usual practical remedy which can be applied 
to prevent disintegration is to substitute a certain 
amount of dolomite for limestone as a fluxing agent, 
or make any change that will decrease the lime and 
increase the magnesia in the slag. 

Depending upon the cost of the raw materials, this 
change can under typical operating conditions be made 
without decreased efficiency in iron output and at very 
little or no additional cost. The use of dolomite may 
actually increase the efficiency of the furnace by pro- 
ducing more fluid slag. Field observation has been relied 
upon for many years for selecting slag of proper quality 
for commercial purposes and the fact that over one 
hundred million tons have been sold during the past 
thirty years with no records of failure due to disintegra- 
tion of the slag leads to the conclusion that the method 
is most efficient. 

The uniformity of the individual particles of slag, as 
well as the density of the mass as a whole, depends to a 
considerable degree on the care with which the molten 
slag is placed in the pits. Slag should be so poured as to 
form into comparatively thin layers. The pouring should 
be continuous at approximately one place, until the 
pit is full at that point, so that the surface upon which 
succeeding layers are poured is hot and dry. This will 
prevent the formation of steam which, in escaping 
through the slag may cause it to become porous by 
introducing pockets or cells into the mass as it solidifies. 
Slags containing high percentages of sulphur tend to be 
light in weight due to the escaping bubbles of gas being 
trapped in the slag as it solidifies, thus causing it to be 
cellular or porous. 

Slag for many commercial purposes is required to 
resist wear as measured by some sort of abrasion test. 
The Los Angeles test is the most usual standard method 
of determining wear as applied to aggregates. The re- 
sults of hundreds of abrasion tests of slag from many 
sources indicate that the chemical composition, espe- 
cially the amount of magnesia, has some effect upon its 
crystalline structure which, in turn, affects the prob- 
able resistance of the material to abrasion. The abrasion 
loss seems to be a fair indication of the amount of 
crushing that may be expected under roller loads when 
the material is compacted in a highway pavement, 
airport runways, or some similar surface by a road roller. 

Slags containing from 8 to 12 per cent of magnesia 
have a tendency toward abnormally high abrasion. This 
amount of magnesia seems to be the critical range from 
which high abrasion can be expected, inasmuch as 
materials which magnesia contents of less than 8 per 
cent or more than 12 per cent show, as a rule, lower 
losses in the wear test. 

Extreme care should be taken in the production of 
slag to prevent its being contaminated by foreign mate- 
rials of any kind. Clean-up material around a furnace 
should be put in a rubbish car or otherwise disposed of 
and not placed in the slag ladles or in the slag pits. 
Partially burned particles of coke, which may result 
from a so-called ‘coke mess” at the furnace, are un- 
desirable in commercial slag. Inclusion in slag of even 
very small quantities of uncombined or partially burned 
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flux stone is extremely dangerous. Some blast furnace 
operators contend that it is impossible for flux stone to 
pass through a furnace and come out in the molten slag 
as a particle of partially-burned stone. This has, how- 
ever, in very rare instances, been known to happen, 
probably due to some irregular furnace operation. 

The inclusion of flux stone in the condition in which 
it may come through the furnace in slag aggregate to 
be used in Portland cement concrete is extremely 
dangerous, as it may change volume sufficiently to 
cause flat, cone-shaped spalls to break out from the 
surface of the concrete. While this occurrence is very 
rare, yet there have been a few instances where it has 
caused trouble, and when spalling does occur the results 
naturally are serious. It is therefore the joint duty of 
the slag producer and the blast furnace operator to see 
to it that there is no flux stone contamination in slag 
aggregate. 


USES OF SLAG 


Blast furnace slag has been very successfully put to 
every commercial use for which any other type of 
aggregate is suitable. It is difficult to evaluate the qual- 
ity of any product except as it compares with other 
materials that may be used for the same purpose. In 
thinking of the quality of slag, therefore, we may think 
of it in terms of its comparison with the behavior and 
results obtained by the use of other types of aggregate. 
For concrete making purposes slag has many desirable 
features. The strengths, both compressive and flexural, 
developed in slag concrete are at least equal to those 
resulting from the use of other types of aggregate. No 
instance has ever been cited where failure of concrete 
has been attributed to the use of air-cooled iron blast 
furnace slag as aggregate. Because of the surface char- 
acteristics of slag, a bond unsurpassed by any aggregate 
is obtained. 

Typical slag concrete weighs approximately ten 
pounds per cubic foot less than concrete made of other 
materials, this statement of course not applying to con- 
crete made from special light-weight aggregate. of 
which light weight slag is one. Slag has been used as 
aggregate in many concrete structures of outstanding 
importance, such as railroad and highway bridges, 
water-retaining reservoirs and viaducts, office buildings, 
warehouses, large smoke stacks, cement silos, and foun- 
dations for the heaviest mill machinery, engines, open 
hearth furnaces and blast furnaces in fact, in every 
type of construction which requires the use of concrete. 

Slag is especially adapted to macadam road con- 
struction, for the particles, due to their shape, interlock 
in such a way as to form a very good mechanical bond. 
The slag fines used to bind or fill the voids of larger 
macadam sizes are also very desirable because of the 
cementing value of the fine dust which is present. 


The characteristic rough, pitted surface of slag 
particles, together with the fact that it is hydrophobic 
in nature, makes it exceptionally suitable for bituminous 
construction of all types. These characteristics provide 
an excellent bond between the bitumen and aggregate, 
and also permit the application of a sufficiently heavy 
film of bitumen on the aggregate surface to assure dura- 
bility and long life in the pavement. Slag sand is par- 
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ticularly valuable for use as fine aggregate in bituminous 
concrete of both the hot- and cold-mix types. 

Slag has proved to be an excellent aggregate for air- 
port runway construction of the macadam, bituminous 
or concrete types. Many of the largest and most im- 
portant airports in the United States are constructed 
with slag. Among the larger ones are the Cleveland, 
Ohio, Municipal Airport, the U.S. Army’s Bolling Field 
at Washington, D. C., and the U. 5S. Naval Airstation 
at Norfolk, Va. There are now under construction at 
Cleveland runways intended for use of the heaviest 
bomber planes. These runways consist of from 9 to 13 
inches of slag concrete over 16 inches of compacted 
slag base course, making a total thickness of from 25 to 
29 inches. 

As railroad ballast, slag has been successfully used 
by the leading railroads of the eastern United States for 
many years. Some of the most heavily traveled tracks 
in the country are ballasted with slag. 

As trickle filter media for sewage disposal, slag has 
proved to be of exceptional value. In fact, where it is 
available it has many times been specified by sanitary 
engineers to the exclusion of other types of media be- 
cause of its particularly satisfactory performance. This 
is especially true in the northern states where the filter 
media is subjected to severe freezing and thawing as 
well as wetting and drying. Slag has withstood the ex- 
treme exposure in sewage disposal filter beds to a re- 
markable degree, with practically no breakdown, even 
after as much as thirty years of service. 

A special light weight slag aggregate has been pro- 
duced for some time. The development in recent years 
of processes for foaming molten slag into a light weight 
clinker, coupled with an ever-increasing demand for a 
light weight aggregate, for insulating, sound-absorbing 
and fireproofing purposes, has led to the production of 
this type of material in limited quantities. 

Slag has been in great demand for many years for 
use as a covering for built-up bituminous roofs and as 
granules for covering asphalt shingles. 





Figure 3 — Slag concrete to the extent of 45,000 cubic yards 
was used in this Chicago housing project. 
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A demand for slag for use in the production of 
mineral wool is growing rapidly. For this use the slag, 
used either alone or in combination with other material, 
is re-melted in a small cupola and the molten product, 
after reaching a desired temperature, is blown into wool 
by means of a jet of high pressure steam or compressed 
air. The production of mineral wool from the molten 
slag as it comes from the blast furnace has, after much 
experimentation, not been found practical. 

One of the earliest uses for blast furnace slag was in 
the manufacture of cement. In granulated form it has 
been used in large quantities in the manufacture of 
Portland as well as other types of cement. For Portland 
cement it is used as a part of the raw material that is 
burned in the usual way to form clinker which, in turn, 
is ground into cement. For certain mortar cements it is 
ground, without burning, with lime, Portland cement 
clinker or other materials in the formation of special 
plastic, non-staining cements for mortar. It may also 
be ground with Portland cement clinker in making 
special cements having significant characteristics such 
as low heat of hydration and unusual resistance to the 
action of sulphate waters. 

The best type of slag, from the standpoint of hy- 
draulic properties, for use in the manufacture of cement 
is the quickly cooled product, granulated by the water 
quenching method or by a special granulating process in 
which the molten slag is treated with a limited amount 
of water usually accompanied by some mechanical ac- 
tion which produces a dry granular material. 

Slag has been marketed for agricultural purposes for 
many years. It is used primarily as a soil corrective or a 
neutralizing agent when applied to acid soils. However, 
some of the minor constituents other than the lime, 
even though present in small quantities, have a bene- 
ficial effect on plant growth in certain types of soil. 

In at least one instance slag sand is being produced 
for use in the manufacture of glass. For this purpose 
slag sand must not only be very carefully sized but 
must also be passed over magnetic pulleys or separators 
in order to remove any minute iron particles which 
may be present. 

The National Slag Association has for many years 
maintained a physical and chemical laboratory devoted 
to the study of slag. The Association’s activities have 
centered largely upon establishing recognized technical 
data on the material by itself and together with other 
materials in laboratory and field tests, carefully record- 
ing its service history and publicizing the facts thus 
established. The results of these activities show the 
strides made in learning from a practical standpoint the 
characteristics of slag through laboratory and _ field 
research, as well as understanding more fully the actual 
meaning or interpretation to be placed on the material’s 
behavior when subjected to certain tests. The favorable 
recognition of slag aggregate in so many important 
specifications has been due very largely to the data 
developed through research. 

Blast furnace slag is included in all nationally-recog- 
nized specifications for aggregates for all purposes. 
Outstanding among the groups who have sponsored 
specifications which provide for the use of slag are the 
following: 

American Society for Testing Materials, American 
Association of State Highway Officials, Federal Speci- 
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fications Board, Joint Committee on Concrete and 
Reinforced Concrete, American Concrete Institute, 
American Railway Engineering Association, American 
Association of Public Works Officials, American Insti- 
ture of Architects, the Portland Cement Association and 
the Asphalt Institute. 

To the above mentioned specifications of national 
scope should also be added those of every state highway 
department in those localities where slag is available, 
as well as other governmental subdivisions, such as 
counties and municipalities, and the specifications of 
many private engineering concerns. 

Slag has been under the close scrutiny of testing and 
field engineers for many years and has been proved by 
independent investigation and research to be an aggre- 
gate of merit which deserves the recognition it has been 
accorded in the most carefully considered specifications 
of the nation. 

A close cooperation between the blast furnace oper- 
ators and the slag producers is necessary in order to 
make the most of the commercialization of blast furnace 
slag. By a complete understanding of mutual aims the 
satisfactory quality of the slag will be assured and its 
more extensive use will result. This effort should also 
make it possible to develop new uses for which slag 
may be found suitable. 

It is therefore the joint responsibility of the blast 
furnace and slag companies to see to it that harmonious 
relationships prevail as they have in the past to the 
end that continued progress will be made in the produc- 
tion and commercialization of slag. 
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JOHN MARVIN: I would like to ask, in that filter, 
how long it lasts before you have to fill it up again. 

FRED HUBBARD: Slag trickle filters, properly con- 
structed and maintained, should operate satisfactorily 
for many years without the necessity for replacing the 
filter media. Slag, to be acceptable for trickle filter 
media, should be so graded as to have a large percentage 
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of total voids with large void space between individual 
particles. The function of the filter media is to remove 
any solid matter in the sewage by allowing it to collect 
on the surface of the aggregate, this coating periodically 
sloughing off, or unloading as it is called, and passing 
out in the effluent, from which it is usually removed by 
final settling tank 

There are records of the continuous use of slag filters 
for as long as thirty years. An outstanding example of 
the long life of slag trickle filters is three beds at Read- 
ing, Pennsylvania, built in 1907, 1911 and 1915, respec- 
tively. 

L. F. COFFIN: I would like to ask whether the rate 
of cooling of the slag poured into two large parallel 
pits affects the soundness of the slag and if so, just to 
what degree. I also would like to know if you could tell 
us more about this light slag — the different methods 
of manufacture, ete. 

FRED HUBBARD: The rate of cooling does affect 
the liability of certain so-called limy types of slag to 
break down during the cooling process. This action 
when present is most noticeable in the larger pieces 
coming from the thicker layers, which naturally cool 
more slowly than the material which is deposited in 
thin strata. There seems to be a critical temperature 
range during which disintegration may. under some 
conditions, occur, and the material which passes most 
quickly through this temperature change is the least 
likely to break down. 

As an illustration, a large piece of slag which shows 
signs of disintegrating may be broken in two, one half 
being cooled quickly by placing it in cold water, and 
the other half cooled slowly by allowing it to stand in 
comparatively warm air. Under these conditions the 
slowly-cooled slag has been known to entirely break 
down into fine granular material, while the quickly- 
cooled portion remained sound, even after exposure in 
severe climatic conditions for several years or after 
having been subjected to as much as twenty cycles of 
the sodium sulphate test for soundness. 

This type of slag, however, is not a desirable commer- 
cial product, not only because its processing results in 
an excessive amount of fines or screenings, but also 
because of the possible necessity for rescreening after 
the material has entirely cooled in order to remove the 
fines which might form after the initial sizing. 

Relative to light weight slag aggregate. there are 
several methods employed in producing this material. 
Possibly the most typical is that of allowing the molten 
slag to flow into a revolving mechanism where it is 
treated by a controlled stream of water applied in 
sufficient quantity to expand the molten material into 
a light weight clinker. This clinker, in turn, is crushed 
and screened into commercial sizes which may have a 
compact weight of from 40 to 70 pounds per cubic foot, 
depending upon the size, gradation and density of the 
particles. Such a product is used for the most part in 
the fabrication of light weight, precast concrete build- 
ing units, light weight reinforced concrete, or it may be 
used alone for insulating purposes. 

LOUIS MOSES: With no claims whatever to a 
knowledge of the metallurgy applied to the reduction 
of iron, I believe that a correction is in order. Someone 
has made the remark that slag is a necessary evil and 

(Please turn to page 47) 
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A A FRENCHMAN in the year 1553 was probably 
the first roll designer. He designed and employed rolls 
which produced sheets of uniform thickness for the 
stamping of gold and silver coin. Previous to this a tilt 
hammer was used to shape bars and other required 
shapes. From this time on some improvements were 
made until in 1783 Henry Cort really developed modern 
rolling methods. The greater efficiency of the rolling 
method over the old hammer and press system of shap- 
ing was responsible for the rapid advancement and the 
universal adoption of rolling. Although the rolling 
process does not always produce the best quality in 
certain classes of product, the speed with which the 
product can be produced has made the mill the most 
extensively employed. The ever increasing demand for 
iron and steel, even up to the present day, has caused 
a rapid progress in development of mills. The electric 
motor and other modern mill accessories for handling 
material mechanically instead of hand methods has in- 
creased the efficiency of our mills until today the modern 
mills produce more than a hundred times the tonnage 
as did mills of similar size fifty years ago. 

The roll designer’s primary job is to design the rolls 
for a mill that will produce when the bar has been cooled 
a finished piece that measures the correct size and is 
absolutely the correct shape. He must see that his 
design accomplishes this purpose by designing the rolls 
to control the spread and bending of the metal and the 
flow of same. These factors must be governed with due 
regard for the plasticity of the metal, which is affected 
by the different types and kinds of steel. The rolling 
qualities of different types of steel vary and he must 
know whether open-hearth or bessemer; the grade, high 
or low carbon, and the temperature. He usually can do 
nothing with roll speeds, unless each stand is equipped 
with a separate drive and he has little to do about 
temperature as same is confined to a very narrow range. 
With the kind and grade of steel given, the only things 
that remains in his hands are the size and shape of the 
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passes, which he can alter to some extent to meet 
certain conditions. The design of the rolls must be such 
as to improve the quality of the metal rather than just 
to make the metal into a shape. From the time the 
metal becomes an ingot it is at the mercy of the de- 
signer and the mill operator. It can be worked through 
an alternate of shapes and heat treatments into a greatly 
improved product by careful rolling and by good roll 
design. The fact that the metal changes shape and also 
due to drafts, spread and elongation, the various par- 
ticles of the metal are forced into more intimate contact 
with one another, which causes a marked change in 
strength, ductility and hardness. 

These various changes in the metal are caused by 
passing the metal between rolls. In the case of rolls for 
shapes, grooves are cut into the surfaces of the rolls to 
form and shape the required section. Plain rolls, such as 
rolls used for rolling flats, strip, and plate are smooth 
surfaced and such product is finished without grooves. 
It is these grooves that constitute part of the roll 
designer’s most ingenious effort. He is often confronted 
with rolls for different mills which vary in size from 
7 in. x 10 in. to large plate mill and back-up rolls 59 in. 
x 132 in. He must decide on which type of mill to put 
the section he is asked to design. Naturally he puts 
small sections on small mills but he will take advantage 
of putting as large a section as possible on the small 
mill, taking into consideration all factors of safety such 
as roll breakage, mill power, handling facilities, ete. 
The procedure in designing rolls varies somewhat with 
different roll designers. The finished section is always 
drawn full size to scale with proper and allowable tol- 
erances shown. From this the designer makes the finish- 
ing pass with an allowance of from .012 in. to .015 in. 
per inch of dimension for contraction of the metal in 
cooling from the finishing temperature to that of atmos- 
pheric or room temperature. His experience usually 
tells him, within a given range, on which of his mills he 
can safely place the section for rolling. This decision 
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made, he designs the balance of the passes behind the 
finishing pass until he arrives at the billet size. The 
passes are usually drawn on paper from which blue- 
prints are made, and it is the practice of some designers 
to make cardboard templates from these drawings which 
are used only for the designer’s check after which steel 
templates are made with which to turn the rolls. Some 
designers make cardboard templates first and the draw- 
ings are made after the cardboard templates have been 
perfected. This sounds very easy but we must not 
overlook the many problems and multitude of things 
which he must keep in his mind while he is designing 
the passes, some of which are: 

The pitch line must be located on the section in a 
proper position, especially on deep grooves, and on 
nonsymmetrical sections. 

Method of shaping, bending, squeezing and spread- 
ing, especially when the section has some parts which 
are thin. These thin parts must be formed in the last 
passes due to quicker cooling. 

Working of the steel on all sides; to avoid cracks and 
open surface defects from heavy drafts. 

Distribution of reduction from one pass to another; 
also, the proper proportion of reduction to avoid fins 
and extreme underfilling of passes. 

Roll diameters with relation to deep cuts to avoid 
weakening of rolls. 

Working diameters of the piece. 

Location of the passes in the roll. 

Proper provision for the guiding of a section. The 
designer is usually required to make the original guides. 

As he designs a new section, he will usually govern 

himself in a “play safe’ manner. That is, when a groove 
is designed, if he has any doubt he will leave a small 
amount of metal in vital spots of the passes which can 
be removed very quickly in case the section is not 
produced perfectly. If this was not done it might mean 
that the rolls would have to be reduced in order to 
narrow or shallow a pass, or thin or shallow a flange. 
‘Two or more designers given the same section to design 
will do so in different ways, but the finished section will 
be the same. 
The designer is usually charged with the work of 
producing proper guides, which are used to enter or 
deliver a bar properly from the rolls. This very often 
results in some intricate engineering and careful study 
must be made of every guide especially for delicate 
shapes; some must be designed to make a twist, others 
to take a twist out of the bar. Guides are made of cast 
iron, steel and some are forgings. They are usually fit 
to the rolls before they are put on the mill for rolling 
the section, thereby saving considerable delay in mill 
operation when section is put on the mill. Scratches 
caused by improper and faulty guides can ruin the 
best metal ever produced. The use of roller guides, on 
sections to which they can be adapted, is coming to the 
forefront every day. They are being used extensively 
in places where the bar must be twisted. Guides with 
rollers eliminate to a great extent any seams or minute 
cracks caused by guide scratches. 

The question of the best type of mill to roll certain 
classes of products has long been a discussion among 
mill men, and even the mill builders. Of course, there 
are mills which are designed primarily to roll only one 
certain type of product. For example: the Garrett rod 
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Figure 1— Sketch showing moulding method for plain 
chill rolls. 


mill, the Morgan rod mill, continuous billet mills, sheet 
bar mills, hoop mills, the modern strip mill (lately con- 
verted to rolling plate), and others. It might be well to 
give some definition of the various types of mills. They 
are usually referred to as two high, three high, and four 
high mills. In the early days of rolling, before the three 
high mill or reversing engine was invented, if it was 
necessary to transfer the bar from one side of the mill 
to the other for further work, the catcher returned the 
piece to the roller by placing it on the top of the upper 
roll, which carried it in the direction opposite that in 
which it moved through the rolls. They used to call 
mills of this type pull over mills. This is the same method 
as used in sheet mill rolling. The practice was elim- 
inated with the invention of the three high mill, as the 
bar was passed between the middle and bottom, then 
back through middle and top rolls, a reduction of the 
bar taking place with every operation. The reversing 
engine also helped the two high mill by eliminating the 
lost motion of the bar going over the top of the roll 
without being worked. The method is responsible for 
the very successful operation of our present day bloom- 
ing mill. The continuous type mills are two high mills, 
consisting of a series of horizontal roll stands arranged 
one after the other, so that the piece to be rolled enters 
the first stand and travels in a straight line through the 
mill to the last stand, where it comes out as a finished 
bar, thus making but one pass through each stand of 
rolls. These mills are usually driven by engine or motor 
and power is carried to the rolls by means of a long 
drive shaft with miter gears spaced along same at each 
respective roll stand. Some of these shafts are more 
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Figure 2 — Moulding method for steel rolls, showing sand- 
covered chill rings. 


than seventy feet long. These gears provide a relation 
of speed in the different stands that control the surface 
speed of each set of rolls so that each travels at a speed 
as much greater than the preceding one as the lengthen- 
ing of the bar requires. On this type of mill the roll 
designer governs the diameters of the rolls so that each 
set runs at a slightly greater speed than that required 
to conform to the speed of the preceding set. This puts 
the bar under a slight tension, or pull, at all times. When 
it is required to turn the piece between stands twist 
guides, either mechanical roller guides or solid twist 
guides, are used. 

The modern strip mill is nothing more than the con- 
tinuous mill with remarkable refinements and is usually 
referred to as the continuous strip mill. Mills of the 
continuous type referred to above are usually used for 
rolling billets, rods and roughing on bar mills and 
others. 

Guide mills are usually small hand mills and took 
their name from the fact that metal guides were used 
to support the piece as it entered the various passes. 
The use of guides was probably started on the rolling 
of rounds, which has always been an important product. 
The method first used was the method for rolling hand 
rounds. Due to the great number of passes required the 
tonnage on small rounds was held down by the time 
consumed passing the piece back and forth through the 
finishing groove, so mill operators sought to reduce the 
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number of passes required in this operation. This led 
to the important discovery that a round could be rolled 
in one pass from an oval, provided the oval was of the 
right dimensions and was supported by metal guides. 
This success led to its use for other shapes, also, to its 
adoption in various other forms to nearly all mills. 
Guides are shaped to fit the piece properly so that the 
support will be sufficient to hold the piece in position 
while being rolled. They are usually made in two pieces 
so that when the two parts are fitted together they form 
the shape of the bar. Some mills use a roller type guide 
which guides the bar on machined rollers into the pass. 


After the guide had proved its usefulness, it was 
found that a serious drawback occurred in the old and 
slow-going mill, for if a piece was long, and if the section 
was small, the steel would get too cold to roll before the 
piece could be finished. Up to this time, the piece was 
rolled throughout its entire length in a given pass before 
it was started into the next pass. Some ingenious 
Belgian catcher conceived the idea of catching the 
first end of the bar as it came through the rolls and 
returning it immediately through the next pass, thus 
rolling the section in two passes at once. Since the 
speed of the piece on the delivery side is greater than 
that of the rolls, because of the elongation, the material 
overfed and formed a loop. By this looping scheme, the 
capacity of the finishing train was increased beyond 
that of the roughing stand. 


In order to speed up the mill to the limit of the finish- 
ing train, the continuous type of roughing was installed 
to replace the single three-high rougher of the Belgian 
mill which was in use until a few years before 1900. 
This type mill was then able to roll in unlimited lengths 
and increased the output by fifty per cent, at the same 
time cutting down labor costs. This type of mill is 
called the semi-continuous mill. From the speed of the 
mill it was necessary to invent the mechanical hot-bed, 
the continuous runout with live rollers, and shear 
capacity to keep the mill in operation. Another inno- 
vation which came along with this mill, and reduced 
the number of hands employed about the mill, was the 
mechanical repeater. Many mills equipped with these 
repeaters are entirely automatic in operation of the 
rolls, and can roll material that is much too stiff to be 
turned or looped by hand. 


There are certain types of material that do not lend 
themselves well, on account of size or shape, to loop mill 
or continuous type of rolling. This led to the develop- 
ment of a mill which involves the continuous type, but 
the stands are placed far enough apart that the piece 
leaves one set of rolls before it enters the next. For 
transferring the piece from one stand to the next tables 
are employed. To conserve space and eliminate compli- 
cations in the drive, the stands may be arranged on two 
or more parallel lines, and the direction of travel of 
the piece will be reversed during the rolling. In mills of 
this kind, the piece is moved over from the first line to 
the second, then to the third by transfer, skid tables, 
or by an ingenious table roller operation. It is on this 
cross-country type of mill that medium and small sized 
shapes of structural and other complicated designs are 
rolled. They are fast and it is not an uncommon sight 
to see five or more bars in the mill at one time, and 
this type of mill can produce large tonnages. 
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I will not try to describe the various types of struc- 
tural mills that are in use today, but will only describe 
the mills properly known as the American structural 
mill. These mills are known to us as usually large mills 
which produce such products as beams, channels, zees, 
angles, piling bar, rim sections, rails, and rail fastenings. 
This mill is usually a three stand mill with all stands in 
line driven by one motor, with a two-high reversing 
breakdown mill ahead of the three stand mill. The 
finishing stand is usually a two-high stand, although in 
some cases it may be three-high. The intermediate and 
roughing stands are three-high. These mills are equipped 
with either traveling tilting tables or stationary tables, 
with traveling dogs on the stationary tables, to move 
the bar from pass to pass and from one stand to the 
other. Where the mill is driven by one motor a serious 
handicap occurs, in that the speed of the roughing 
stand is the same as that of the finishing. The heavy 
drafts necessary in the roughing stand, should have slow 
roll speeds, and as all the rolls are driven with the same 
motor or engine the delivery speed of the finishing 
stands either must be slow to suit the roughing, or else 
the roughing speed must be increased to suit the deliv- 
ery speed. In the latter case, the roughing rolls will not 
readily bite the bar unless ragged excessively. On the 
most modern installations the finishing stand is driven 
by a separate motor. This eliminates the difficulties 
mentioned above. Also, with the two-high reversing 
mill ahead of the three-high rougher, the shape of the 
section is such that the roughing rolls require very 
little or no ragging. The two-high reversing mill is 
equipped with a quick roll changing device with which 
rolls can be changed from one section to another. This 
is an item of great importance from a tonnage stand- 





point. The three stand mill is usually built up on the 
floor and when one order is finished it is only necessary 
to disconnect roll stands from the pinions and remove 
from the shoe plates. The built-up housings are dropped 
into place, connected to the drive and are ready to go. 
The entire operation of changing from one section to 
another is usually done in less than one hour. The 
three-high roughing and intermediate and the two-high 
finishing mill housings are simple in design, usually 
with open tops to facilitate roll changing. Roll adjust- 
ments are made on top and bottom rolls with the middle 
roll stationary. 

In some mills two separate mills are built inter- 
changeable with one another fitting the same shoes or 
bed plates. One mill may be a 28 in., the other a 23 in. 
mill. This is done to give a wider variety of products, 
also, to lessen the cost of the small sections being put 
on a large mill. Both mills are driven by the same source 
of power and the same tables are used. 

The modern structural mill is equipped with the 
continuous furnace. This type of furnace has been 
improved in recent years to such an extent that they 
are very efficient in operation on the large blooms or 
blanks required on these mills. 

The structural mill hot bed is of the flat rail type 
with hot and cold run-off dogs, and some are equipped 
with manipulators to turn beams and channels on edge 
for inspection, and better cooling to keep camber out 
of some uneven sections. 

Hot saws cut the bars to finished length before the 
hot-bed. 

The straightening machines are of two types, roller 
straighteners and gag-presses. The roller straightener 
has either overhung rolls or rolls supported on necks 


Figure 3 — Comparison of various methods for finding the working diameter of diamonds, squares and ovals. 
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between housings. The latter is much stronger and is 
better suited for large sizes of sections. Some of these 
machines have seven rolls and others have eight. On 
the overhung machines, some have nine or more rolls. 

A large part of these great improvements in mill 
design and mill accessories can readily be traced to the 
roll designer. He is usually consulted when things go 
wrong in the mill, and due to his knowledge of rolling 
problems and his familiarity with everything in and 
about the mill, he is often responsible for some of the 
splendid ideas which are in use today. To them and the 
operators, as well as the mill engineers. we must give 
the credit for America’s leadership in the excelling out- 
put of steel and non-ferous metals in the world today. 
Also, we in the roll manufacturing end wish to thank 
them for their cooperation in the development of the 
product which we make and are constantly trying to 
improve. The roll designer must have a fair knowledge 
of the different kinds and types of rolls that are manu- 
factured, and he must know where a certain type of roll 
must be placed in the mill to give the best results, the 
best tonnage, and wearing qualities. 

Various kinds of rolls are produced by the roll manu- 
facturers, and it is an industry quite separate from what 
we call the steel industry. The roll foundry is quite 
different from the ordinary iron and steel foundry. The 
art of roll making has been developed by long years of 
research, and is really a specialty item quite separate 
from iron and steel castings. When the work the rolls 
have to do is considered, together with their effect upon 
the product of the mill, the importance of good rolls is 
better appreciated. Most rolls used today are castings. 
They must be ductile to resist shock; strong enough to 
sufficiently resist the pressure put upon them, and yet, 
they must be hard enough to produce good wearing 
qualities and finish. They must be free from surface 
defects which would leave marks on the finished product 
and cause material to be rejected. They must be sound 
throughout, and both material and skill in their manu- 
facture, must be of the best. 

The classification of rolls can best be stated as: plain 
cast iron, alloyed cast iron, carbon steel and alloyed 
steel. From these various materials different types of 
rolls are produced, which are used for various purposes 
and applications. 

Sand rolls, and iron base rolls cast in a sand mould, 
are usually used for roughing and intermediate rolls. 
Very few of this type of roll is used today, as same has 
been superseded by other types of alloy iron rolls. 

Chilled iron rolls are usually referred to as a roll hav- 
ing a defined chill surface. The chill usually is ordered to 
be from 1% in. to 1% in. in depth. This chill surface is 
made by casting the body of the roll against a metal 
surface which causes rapid solidification of the metal. 

The depth of chilled surface is governed by the rate 
of cooling and chemical composition of the metal. The 
hardness of this chilled surface is the same for its entire 
depth while the center of the roll and the necks, which 
are soft grey iron, are quite soft. As an example, the 
chilled surface would be 60 scleroscope and the necks 
about 40. With the addition of various types of alloys, 
the chill type roll can today be made up to 90 Shore 
hardness on the surface with the center having a rela- 
tive hardness. Grain type rolls are also cast against a 
metal surface, but they do not have a defined chill 
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Figure 4 — With unusual shapes, such as this special sash 
section, roll pass design becomes more complicated. 


surface. The hardness on grain rolls tapers off more 
gradually than chill and the applications of this type of 
roll in the mill are many, as the hardness range runs 
from about 55 to 90 Shore. It can also be used on 
sections requiring greater depth of hardness than can be 
secured in regular chill type rolls. The uses of both chill 
and grain rolls are very numerous. Among the uses 
would be hot and cold rolling of sheet, strip, and plate; 
finishing intermediate and strand rolls on merchant, 
rod, billet mills and others. The extremely hard type 
of iron roll was developed to overcome certain defects, 
such as tail marking and orange peel surface. This was 
a particularly serious problem in the rolling of sheet, 
strip and plate. Tail marking is caused by cold ends on 
the sheet which mark the roll; the mark carries it 
pattern onto the sheet. Orange peel effect is really a 
mild form of fire check in the surface. The addition of 
alloys made the roll stronger and harder; also, increased 
the toughness of the surface to help eliminate the de- 
fects listed above. 

Steel rolls are usually classed as carbon and alloy 
steel. The steel roll is generally used for heavy rough- 
ing work, such as could be expected on blooming mill, 
roughing mill and intermediate rolls for tongue and 
groove work on large or deep sections. This type is not 
generally manufactured today. Few roll foundries 
among us show much tonnage in the plain steel family. 
Many different kinds of alloys, in varying quantities, 
have been added to the plain steel roll to give us the 
alloy steel roll we produce today. The alloy steel roll 
was developed to meet the demands for rolls that were 
stronger with better surface and wearing quality. With 
the development of this type and other alloyed rolls, 
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it is possible to roll sections the size and shape of which 
could not be rolled on the old inferior type of rolls. 
The alloy steel roll is adaptable to numerous different 
heat treatments, and the proper heat treatment helps 
the strength and other important features of this roll. 

The roll foundries have done a remarkable job in 
supplying the proper rolls for the uses required. and the 
improvement in rolls has enabled the mills to accept 
business in sections that only rolls of great strength 
could stand, and that could not have been rolled a few 
years ago. 


DISCUSSION 


PRESENTED BY 


LOUIS MOSES, Superintendent Rail Mill and Roll 
Department, Bethlehem Steel Company, Spar- 
rows Point, Maryland 

ALEX MONTGOMERY, JR., Carnegie-Illinois 
Steel Corporation, Duquesne Works, Duquesne, 
Pennsylvania 

L. F. COFFIN, Superintendent Mechanical De- 
partment, Bethlehem Steel Company, Sparrows 
Point, Maryland 


LoutIs MOSES: Mr. Elms’ paper is an excellent 
description of various mill types as well as pointing out 
the factors which the roll designer uses in his design 
and in roll provision. 

With so many roll and mill men here, this becomes an 
opportunity to discuss the suggestion which was made 
some time ago to have the rolling mills treated by the 
Association in the same manner as was done with the 
strip mills. The objective of this would be the accumu- 
lation of sufficient material which, in its final form, 
could be assembled into one or more volumes of descrip- 
tion and delineation. 

When this was first suggested the officers gave a cry 
of dismay at the magnitude of such a job but never- 
theless I believe a start could be made. In the develop- 
ment of such an objective many subjects not now being 
considered as topics for individual papers would be 
suggested. Unquestionably such an accumulation, with 
comparisons of features readily made, would suggest 
rolling methods and engineering which would be in- 
valuable to future improved design. 

Classifications could be made, starting with the prime 
units of blooming and slabbing mills, and extending 
through each category of mill type and purpose. In- 
stallations could be described in relation to the plant 
of which it forms a part, to adjacent units affecting 
space and service, to steel supply, outlets, capacity, 
kind of material rolled, tolerances possible, etc., ete. 
Such information would include data on furnaces, mill 
drives, cranes, etc. and as a whole would be of great 
value to the industry. The field is wide enough to 
provide a long and comprehensive program without 
encroaching upon whatever limitations and editing a 
wise management in each case might impose. 
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It “‘listens’”’ good to have Mr. Elms say nice things 
about our profession and its position in the scheme of 
things. But we all know that generally our outfits have 
provided us the mills we work upon on which to bark 
our shins. Not always, and perhaps infrequently, is a 
roll designer responsible for a new mill, or the revamp- 
ing of an old one, although the notable exceptions to 
this should get us all up on our toes and do likewise. 

Management and chief engineers make no claims to 
a knowledge of rolling detail but they nevertheless 
must have a grasp of the possibilities and limitations 
of a given mill. While it is true that the omission of 
consulting the roll designer has led to costly errors, and 
perhaps to some monuments, the fact remains that we 
have been given good mills through them and the mill 
builders. The roll designer is assigned to the job of 
handling the details and devising methods of rolling 
which, in itself, is a sizable job. In this the complete 
cooperation of mill personnel is essential because the 
best designed operation will develop unexpected bugs 
if the mill has other ideas in the matter. But in saying 
this one must hasten to say that there are as many 
instances where a faulty design has been made to work, 
pending later corrections, through the interested efforts 
of the mill man, for which praise be given. 

Most of us have heard recitals of the old time “roll 
boss” who, with his idiosyncracies, was a thorn in the 
seat of his management and whose word was virtual 
mill law. But lest we ever get into his frame of mind, 
gentlemen, it might be just as well to consider the 
harrowing and shuddering idea which some scientists 
have that one day the shapes we roll, as well as semi- 
finished, may be extruded through dies to make a 
better product, and there be no need for rolls and roll- 
ing mills. 

The roll man of today must pool his weight with 
metallurgist, engineer, mill and maintenance man, every 
one of these in collaboration of effort to get production 
and quality onto the hot-bed or reel, because the value 
of the product there alone pays salaries. As Mr. Elms 
points out, the roll designer plays an important part 
and he will and should be given every opportunity of 
sharing in plant conferences and be informed on present 
and future objectives. 

A spirited discussion can be started right now on the 
relative merits of the many grades and makes of rolls 
which are available. In every case the adherents of 
particular kinds are guided in their choice through 
experience, local conditions of water and application, 
kind and condition of mill, temperature and composition 
of the rolled product, ete. In this it is frequently found, 
as you all know, that one fellow’s practice with a certain 
roll material is good but with another fellow it did not 
work out as well as some other kind of roll. This phase 
of roll provision must be under constant study, with 
trial and comparison necessary to keep up to date. 

There is not a roll man but will join me in saluting 
the roll makers who serve the industry’s rolls needs so 
well. The efficiency of today’s practice is predicated 
upon the fine product he supplies and, as in the past, 
he will have no small part in improving practices in the 
future. 

ALEX MONTGOMERY, JR.: I would like to say, 
with reference to Mr. Moses’ suggestion on the printing 
of a manual or a book similar to the one that was put 
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out by the Association on strip mills, to me it would 
be very interesting and I am sure it would be interesting 
to all concerned. His suggestion is to start with bloom 
and slab mills, and work down through by type and 
design of mills. It is really a big problem and I am sure 
it would be of very great interest to the industry and 
specifically to the rolling mill groups and roll makers. 


L. F. COFFIN: I would like to amplify what Mr. 
Moses said about this proposed handbook or compen- 
dium of other types of rolling mills than strip mills. 
It seems to me that if you operating men want that, 
the best way to get it started is to have some rattling 
good first-class papers on various types of mills that 
will form the nucleus and the basis for such a handbook. 


ALEX MONTGOMERY, JR.: That is very true. In 
order to get a program of this type started, the best 
way to go about doing it would be to have some papers 
presented in our Operating Practice Division on various 
types of mills. I think that is a very good suggestion, 
Mr. Coffin. Maybe we can get somebody to work and 
get enough data together to make a good manual. 





HUBBARD Ocscudsscou 


(Continued from page 40) 


could be dispensed with. So far as I know, an iron’s 
composition is closely related to the chemistry of the 
slag. Only at such times as when a furnace condition 
demands more than a weighted proportion of slag to 
iron does slag become an unnecessary burden. 


Among the factors affecting the cost of producing 
iron is the appreciable one of obtaining credits for a 
gas of a required richness. Any contemplated changes 
in the fuel ratio are carefully considered with this in mind 
Then along comes the described developments of slag 
as a by-product which must also meet well defined 
specifications. Together, the economies of blast furnace 
operations create a complex problem in which the 
primary consideration is the reduction of a correct iron. 
It appears that along with this the gas and the slag, 
both to specification, must also be produced as a means 
of sustaining other operations in an integrated plant. 


FRED HUBBARD: The fact is, that good iron and 
good slag go hand in hand, with good slag usually 
resulting from a normal furnace operation that is pro- 
ducing a good quality iron. 


JAMES HALKINS: Mr. Hubbard delivered a splen- 
did address on slag as a whole, and although my interest 
and knowledge hinge around that part of the subject 
called foamed slag, the questions of slag stability, 
balance in the furnace and getting along with furnace 
men, developed by Mr. Hubbard, are present in our 
operation, and hold equally true. 


Foamed slag makes an interesting discussion in itself. 
If any of the members of this organization desire it, I 
would be glad to talk to them at some future time. 
Mr. George Weiss of the Bethlehem Steel Company, 
who is present here, is in good position to discuss 
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foamed slag, for his company has recently completed 
what I consider one of the best slag foaming plants at 
Sparrows Point, Maryland. 


A. J. FISHER: I would like to ask a question about 
the life of the bituminous pavement as against the con- 
crete pavement. Are there specific places you would 
use one or the other? 


FRED HUBBARD: You have raised a question which 
has for many years been a point of controversy between 
the proponents of the rigid type versus the flexible type 
of pavement. The two types are in many instances not 
in competition, the bituminous materials being used 
largely for resurfacing, with the old pavement serving 
as a base. In the case of new pavements one has the 
choice between the so-called flexible type, which con- 
sists of a macadam base covered with a bituminous 
surface, or the rigid type, consisting of a solid concrete 
slab, and a choice between the two is very much a 
matter of opinion. Many state highway departments 
submit proposals for both types as alternates on the 
same construction project, accepting the one which 
can be obtained for the least money. In some instances, 
usually in urban sections, a bituminous surface is placed 
over a rigid base of newly constructed cement concrete. 


HAROLD ESTERLY: I would like to ask which type 
of slag is preferable; that is, slag when you are making 
foundry or when you are making basic iron. 


FRED HUBBARD: Slags produced from furnaces 
making foundry or basic iron are considered about on a 
par from the standpoint of quality. Slag from foundry 
iron is relatively more siliceous and somewhat denser 
than that produced from basic furnaces. 


L. F. COFFIN: Is slag from blast furnaces making 
bessemer iron suitable for this purpose? 


FRED HUBBARD: Yes, slag from bessemer furnaces 
has been successfully used for commercial purposes. 
As a choice, however, the basic or foundry slag is usually 
considered more desirable. 


N. C. BYE: As we have very little slag, that is not 
a problem with us, but I would like to know more 
about the action of flux stone in slag. When this occurs 
and the slag is processed into concrete, are the resulting 
spalls conical shape with small white patches at the 
tip of the cone? 


FRED HUBBARD: Yes, the pieces of flux stone caus- 
ing the trouble will be found at the apex of the cone. 
There have been instances— and one occurred in 
Philadelphia many years ago — in which spalls have 
developed in the surface of slag concrete due to the 
inclusion of small pieces of partially burned flux stone 
in the aggregate. Fortunately for the slag industry, this 
is not a too serious problem as instances of this kind are 
very rare and with the cooperation of the furnace 
operators and the proper treatment of the slag in the 
pits, the likelihood of encountering flux stone in slag 
aggregate is very remote. The use of open hearth slag 
as aggregate has been known to cause spalls in the 
concrete and, partly at least for this reason, open 
hearth slag has never been considered suitable for 
processing as a commercial product. 
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A HIGH PRESSURE Gatler Aroudse 
FOR MEDIUM PRESSURE Sgachemeut 


---- designed for ultimate operation with a topping tur- 


bine, this boiler house now operates on medium pressure 


to meet immediate plant steam requirements .... 


by RG. Scheet; 


POWER ENGINEER 


HENRY DISSTON & SON, Inc. 


PHILADELPHIA, PENNSYLVANIA 


A IN order to present a clear picture of the boiler 
house which is the subject of this paper, a certain 
amount of historical background is necessary. 


The manufacturing plant which is served by the new 
boiler house was moved to the present site in 1870 and 
has been steadily built up since that time until now it 
covers sixty-eight acres and has 2,000,000 sq ft of 
manufacturing floor space. Originally all power was 
supplied by steam engines and as large steam generat- 
ing units were not common at that time, each division 
of the plant, Saw, File, Steel and Woodworking, had 
its own boiler house serving its own steam engine and 
process steam load. Between 1895 and 1909 all of the 
original boilers were replaced by new boilers in the 
original sites. When electric power came into use about 
1905 some engine drives were gradually eliminated and 
a mixed pressure generating station was added which 
utilized the exhaust steam from the remaining engine 
drives. This change from steam to electric drives 
caused a shift in the center and magnitude of steam 
loads which together with growth in plant production 
increased the steam loads on some plants. This in- 
creased load was provided for by the addition of new 
boiler units and installation of stokers in two of the 
boiler houses. As the electric load still further increased, 
additional power was purchased from the Philadelphia 
Electric Company. 


All boilers generated steam at 125 psi pressure but 
their distribution was confined mainly to their own 
area and they were inter-connected with the other 
boiler houses only with small lines for emergency serv- 
ice or to carry summer loads. Each boiler house had a 
dual distribution system, one giving complete coverage 
for power process and heating, and the other connect- 
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ing to only such operations as require continued service. 

As in normal times, most of the plant is on a single 
shift, five days a week schedule, these dual systems 
make it possible to shut down some of the boiler houses 
completely over summer week-ends and carry the base 
load through these so-called “‘summer lines.” This 
method of operation eliminated a great deal of steam 
distribution loss during these periods and as a result, 
the total plant load varies from a 200,000 lb per hr peak 
in winter to a 12,000 lb per hour minimum during ¢ 
summer week-end. 

The power requirements of the plant consist of 5,000 
hp in direct connected engine drives and 8,000 kw of 
electric energy, of which 2,000 kw is generated by mixed 
pressure turbines which utilize the exhaust steam from 
the main engine drives as well as low pressure direct 
from the boiler house. The remaining 6,000 kw of 
electric energy is purchased from the Philadelphia Elec- 
tric Company. While the turbines and the purchased 
power are not operated in parallel, the electric distribu- 
tion is so arranged that individual circuits can be swung 
from one source to the other. Tentative works operating 
schedules are prepared in advance from which purchased 
power maximum demands are calculated for various 
periods. Plant generators are operated to utilize all 
available exhaust steam and to maintain the calculated 
maximum demand by taking peak swings on live steam 
generation. Arrangement of circuits by means of the 
double throw switching is made daily to accomplish 
these results. 

This power set-up has the advantage of extreme 
flexibility which has been of particular value in times 
of partial operation. As the plant is primarily a single 
shift, five day week operation, our load factor, the 
average load per year compared with maximum de- 
mand, is extremely low. With our sources of power 
broken up into a number of small units and with the 
electric energy being supplied by the exhaust steam 
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Figure 1 — Typical steam and electric load charts for (1) winter peak operation, (2) summer peak operation, 
and (3) summer week-end operation. 


generation, live steam generation and also purchased 
power, full advantage can be taken of the different 
sources of supply by starting and stopping the different 
units or transferring the electric generation from exhaust 
steam to live steam or purchasing power wherever the 


maximum economy can be obtained. 


Figure 1 shows three typical 24-hour steam and elec- 
tric load charts: the first during peak operation in 
winter including heating load, the second, summer peak 
operation and the third during a summer week-end. 
It can be seen from these curves that the steam and 
electric demands follow each other reasonably close. 
The amount of the steam and electric load is subject to 
change as other engine drives are converted to motor 
drives, but a study of future possibilities of such 
changes indicates that these loads will always follow 
ach other closely. If such changes are made or if some 
portion of the electric load were to be generated from 
high pressure steam through a topping turbine, exhaust- 


Plan Location 
I Present 
2 Central 
3 Central 
} Central 
5 Central 
6 Central 
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ing at plant pressure the combined cost of the steam 
and electric power service will change. 

In determining the most suitable equipment to fill 
the future requirements, therefore, the ability to dupli- 
cate the present flexibility of operation must be con- 


sidered as well as the future combined steam and elec- 


Table I. 


TABLE I! — Plans Considered 


Pressure, psi 


125 


<0 


125 


+0 
125 
600 
600 


600 


en 
Engines 


Retained 
Retained 
Klectrified 
Retained 
Electrified 
Electrified 


Power house 


Retained 
Retained 
Discarded 
Retained 
Retained 
Retained 


tric power service costs. 


The possibilities considered were 


Topping turbine 


None 
None 
None 
Installed 
Installed 
Two installed 


as set 


forth in 


For each of the six plans, costs of equipment and 
installation were prepared. Past records of combined 
loads were reviewed and typical year requirements 
were set up for warm periods, cool periods, cold periods 
and shut-down periods. Estimated operating costs based 
on an average five year period of past operation, as 
well as operating costs based on a 50 per cent increase 
over previous years peaks were compared with the 
capital costs. From the result of these studies, the most 
economical plan was No. 4 which is a central boiler 


Purchased power 


As at present 
As at present 
Total 
Partial 
Increased 


None 






































Figure 2— View showing main firing aisle in new boiler 
house. 


plant producing steam at 600 psi pressure and 750 F 
total temperature used in connection with a topping 
turbine exhausting at 125 psi pressure and 75 F super- 
heat. This topping turbine would pass all steam for 
plant purposes and operate in parallel with the present 
mixed pressure turbines. 

As the replacement of the present boiler houses was 
an immediate necessity and the installation of the top- 
ping turbine was justified only by the more economical 
operation, which saving varied with load conditions, it 
was decided not to install the topping turbine at the 
present time, but to install a modern boiler plant de- 
signed for 600 psi pressure operating, however, at 125 
psi 75 F superheat and connected directly to our present 
steam distributing systems. Because of the exceedingly 
wide fluctuations in load not only in daily operation 
but from winter peaks to summer minimum, the selec- 
tion of the type of boilers, firing equipment, combustion 
control and water treating equipment was based on the 
investigation of various plants with similar operating 
conditions. 

The arrangement of the building and equipment was 
laid out for 600 lb operation with provision for the 
installation of future air heaters and induced draft fans. 
In the initial installation, however, a stack of sufficient 
size was provided to supply the draft necessary for full 
capacity at 125 lb operation. The boiler safety and stop 
valves, feed and blow-down connections, both inter- 
mittent and continuous water columns and gage con- 
nections, as well as the main steam header and boiler 
feed water loop are designed for the maximum pressure. 

Due to the nature of the ground and the heavy load 
to be carried, the entire building and the stack is carried 
on concrete piling. The building is steel-framed with 
concrete basement walls and floors and brick walls with 
stone trim above the firing floor. The roof is pre-cast 
light weight concrete slab construction with a five-ply 
felt and paper covering. Grating platforms and walk- 
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ways have been provided to allow easy access to all 
equipment with stairways connecting the different lev- 
els. Ample steel sash afford maximum daylight and 
ventilation and the concrete basement walls and ceil- 
ings have been painted to prevent dusting and to pro- 
vide maximum lighting. A three-hundred ton steel coal 
bunker is located along the river side of the building 
in front of the boilers. The area immediately above this 
bunker is sealed off from the remainder of the building 
so as to exclude the dust incident to coal handling. The 
interior walls at the firing floor level have been tiled 
to a height of eight feet for ease of cleaning and all 
concrete walls are graded and drained with all openings 
curbed to allow washing down. 


Three three-drum boilers have been installed, each 
designed to produce 75,000 lb of steam per hour con- 
tinuously or 85,000 lb per hour for eight hours. Each 
boiler contains 8380 sq ft of boiler heating surface and 
2490 sq ft of water wall surface with a furnace volume 
of 4850 cu ft designed for a maximum heat release of 
23,000 Btu per cu ft per hour. To produce the 75 F of 
super heat required for present operation, 330 sq ft of 
super heated surface has been provided with provision 
made for the additional 330 sq ft needed for future 
operation. A slag screen has been provided by omitting 
alternate tubes in the first boiler row, to enable the 
plant to operate with the widest possible selection of 
coals including those with a low fusion temperature. 
The front wall is sectionally supported tile with an air 
space between the tile and insulation, from this air 
space primary heated air is drawn by the pulverizers. 
When sufficient heat is not obtained from this space as 
when using wet coal, a second duct opening directly on 
the boiler furnace may be utilized to raise the primary 
air temperature high enough to properly dry the coal 
in the pulverizers. All these ducts have hand controlled 
dampers to regulate the amount of air drawn by the 
pulverizers. The boiler settings are fully insulated and 
completely encased to insure absence of leakage and to 
keep radiation loss at a minimum. Each of the outside 
boilers is fed by a unit pulverizer supplying two burners 
and the middle boiler by two pulverizers of smaller size 
each connected to a single burner. The small pulver- 
izers which normally serve the middle boilers are cross- 
connected so that one burner on each of the outside 
boilers may be supplied by one of the small pulverizers 
if it should be desirable to operate at a rating lower than 
the range of the larger pulverizers, or in the event a 
breakdown of one of the larger pulverizers makes it 
desirable to secure at least partial rating on one of these 
boilers. The pulverizers are located on the grade floor 
and are fed directly from feeders on the firing floor 
above. These feeders are table type, motor driven 
through a transmission with a 10-1 speed range. The 
drive is positioned manually or automatically by the 
combustion control governing the speed of rotation of 
the feeder table and thereby regulating the amount of 
coal fed to the pulverizer. Each feeder has an integral 
magnetic separator for the removal of any tramp iron 
not previously collected. Each boiler is fired through 
two horizontal flare type forced draft burners toed in 
so the flames converge in the furnace to secure maxi- 
mum turbulence, each complete with separate wind- 
boxes and dampers for secondary air control, and vanes 
to control the direction of air flow in relation to the 
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coal stream. Each burner is fitted for the immediate 
use of an oil burner of sufficient capacity to maintain 
full boiler output if required, but are regularly used 
only for lighting up and operation at ratings lower than 
the efficient range of the pulverizers. Both mechanical 
and steam atomizing burners have been provided as 
well as both steam and motor driven fuel oil pumps in 
order to assure continuous service in the event of failure 
of either steam or electric supply. The fuel oil burners 
and pumps are designed to handle either Bunker C or 
No. 4 fuel oil. Since the use of oil fuel is contemplated 
only for lighting up, carrying of extreme low loads or 
in emergency it is intended to use only the No. 4 fuel 
oil which is used in production furnaces throughout the 
plant. This type of fuel oil requires no preheating, 
therefore no heating coils have been provided ahead 
of the pumps or in the 12,000 gallon storage tank 
though provision has been made for the ready installa- 
tion of necessary heaters should economy or other con- 
ditions warrant the use of heavier oil. 

Secondary air for combustion is supplied by three 
fans on the grade floor feeding into a common air duct, 
each fan having a capacity of 32,000 cfm at 7.5 in. 
static pressure which capacity is sufficient for all future 
requirements. Two of these units are direct motor 
driven by two speed motors and the third by a non- 
condensing steam turbine with a three to one adjust- 
able speed range acting through reduction gears. Since 
all fans discharge into a common air duct, any boiler 
may be supplied by any single fan or combination of 
motor or turbine driven fan or fans as may be required 
by load conditions or the heat balance of the plant. 
Each fan is fitted with vortex inlet dampers and louvre 
type outlet dampers. At present these dampers are 
used only to isolate any fan not operating, with the 
air flow to the individual boilers being controlled by 
single leaf dampers in the ducts to each boiler. 

A radial brick chimney 220 ft high and 9 ft 6 in. 
nside diameter at the top provides sufficient natural 





Figure 3 — Four unit pulverizers, located below the main 
floor, provide pulverized coal for the three boilers. 
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draft for the removal of the products of combustion 
at the present operating conditions. The stack and 
breeching are designed to induce a draft high enough 
to allow the forced draft fans to be shut down while 
operating at minimum loads with pulverized coal. This 
will result in considerable power saving. The breeching 
serves a dual purpose, being designed to trap fly ash. 
Each boiler uptake enters the curved top of the breech- 
ing tangentially; at each point of entrance the change 
in direction of travel of the gases causes heavy fly ash 
particles to precipitate. Hoppers at several points in 
the breeching collect the precipitated fly ash; these 
hoppers are connected to the ash removal system for 
ready disposal of fly ash and soot. In most plants the 
lower portion of the stack is merely a foundation for 
the useful section higher up. In this case, however, it 
has been constructed for use as a tank for the collection 
and storage of ashes and soot and also houses the equip- 
ment for loading this material into trucks for removal. 

The coal handling system has a capacity of sixty 
tons per hour and has been designed to handle only car 
load shipments since deliveries by barge are not con- 
templated at present. Track storage capacity for at 
least six cars is necessary to prevent excessive handling 
of cars. To secure the required track storage and to be 
able to use the same unloading equipment to handle 
coal both for current use and for storage the available 
space in the old pump house building has been used 
for the crushing and elevating machinery. This building 
adjoins the stock pile and space for the requisite spur 
track was available. Cars are spotted over a track 
hopper from which the coal is conveyed to a crusher set 
to reduce size from a maximum of 8 in. lump to 14% in. 
lump the maximum size the pulverizers will take. While 
all shipments of coal under normal conditions will be of 
slack size the crusher has been installed to assure the 
plant of proper sized coal on the event of any conditions 
or price changes which would make slack coal difficult 
to obtain. After crushing the coal feeds onto a bucket 
elevator and is lifted to the top of the tower. A gate 
at the head of the elevator controls the flow of coal 
either to a belt conveyor or to a spout leading out to 
the stock pile. Coal for current use passes over the 
belt conveyor to the boiler house where it is distributed 
over the bunker by a flight conveyor. A magnetic 
pulley on the unloading end of the belt conveyor picks 
up any track spikes or other tramp iron. Coal which has 
been stored on the stock pile adjoining this building can 
be reclaimed by either a bull dozer or drag line scraper 
to a hopper located outside the building from which it 
feeds directly into the bucket elevator. 

A pneumatic system for handling ashes and soot has 
been installed with connection to ash pans at the rear 
of each boiler bottom and to the soot hoppers at the 
bottom of the last pass of the boiler. The fly ash hoppers 
in the breeching are also connected to the system. Each 
group of connections is piped separately and section 
shut-offs are provided so that the full suction is effective 
in the line being used. All collecting lines are connected 
through a common header to a receiver mounted on the 
roof of the boiler house. A steam jet exhauster draws 
a vacuum in the connector sucking up soot or ashes. 
The vacuum is broken by a timed motor operated valve 
allowing a swing check in the bottom of the receiver to 
open, discharging the accumulated material into a 
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hopper built into the base of the stack. A rotary dust- 
less unloader discharges ashes and soot accumulation 
from the ash hopper into trucks for removal. This un- 
loader resembles an elongated concrete mixer wherein 
the ashes are mixed with sufficient water to form a paste 
suitable for transportation to final disposal. 

The steam distribution from the new plant follows 
the same general plan of dual distribution that gave 
the old plant the maximum flexibility. Connections to 
the main distribution systems for each area formerly 
served by one of the old plants have been made from 
the main header. During periods of shut down, periods 
over week-ends, holidays and so on, certain services 
such as steam supply to fire pumps and the factory 
water pump must be maintained and some production 
departments require steam continuously. These various 
locations together with the various steam driven aux- 
iliaries in the boiler plant are served by a separate 
distribution line fed by a special header independent 
of the main header. This double header arrangement 
makes it possible to shut down the general steam distri- 
bution system during shut down periods which will 
effect considerable saving of distribution losses. 

Condensate from traps on the various main steam 
lines, engines, etc. and heating system returns were 
returned to the various feed water heaters in the old 
boiler houses. These heaters are now replaced with 
receiver tanks from which the collected condensate 1s 
pumped to the condensate storage tank in the basement 
of the boiler house. The hot well pumps in the power 
house pump the condenser discharge to this collecting 
tank from which all condensate is pumped to the treat- 
ment system. 

Boiler feed water consists of about 70 per cent raw 
water and 80 per cent condensate return each being 
treated and stored in separate sections of the softener 
tank joining in a common suction line to the boiler 
feed pumps. 

The treating equipment consists of a softener tank 
which, having about 45 minutes retention capacity, 
serves as a surge and storage tank, two anthracite 
filters for clarification of make-up water, one filter for 
the removal of oil and any suspended solids from con- 
densate returns. Auxiliary equipment includes pumps 
to feed the required chemicals to the system, a common 
pump for backwashing all filters and reducing valves to 
supplement the exhaust steam for heating the feed 
water. 

Raw makeup water for the boiler plant is supplied 
by the general plant pumps from the Delaware River 
without any clarification. While the water in the Dela- 
ware is often odorous and always contains a large 
amount of suspended dirt, it is not, however, very hard, 
the normal hardness being around 40 to 50 parts per 
million. With water containing this amount of hardness 
it was decided to completely soften the water by the 
addition of phosphate in the softener tank rather than 
by initial treatment with lime and soda which would 
reduce the hardness to about 25 parts per million and 
would require the addition of phosphate in the boiler to 
reduce the hardness to the desired value of 2-3 parts 
per million. The system is, however, designed for ready 
change-over to lime soda treatment if the raw water 
hardness increases to any extent. Sufficient caustic soda 
is added with the phosphate to maintain the proper 
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alkalinity range for the maximum effective action of 
the phosphate. In order to speed the formation of sludge, 
a coagulant may be added during periods of high 
turbidity of the raw water supply. 

Incoming makeup water is sieved through a basket 
strainer to remove small bits of trash and some larger 
particles of suspended dirt and then passes through a 
heat exchanger where it is pre-heated by the continuous 
blowdown, and on into the heating and deaerating 
section of the softener tank, chemical additions being 
made just ahead of the point of entrance so as to avoid 
the formation of any deposits in the water lines. In the 
heating section exhaust steam from the steam driven 
auxiliaries together with necessary steam from a reduc- 
ing valve station raise the temperature high enough to 
drive off all dissolved oxygen. After heating and de- 
aerating the water passes into the main tank section 
where fixed vanes give it a slow spiral motion to assure 
complete mixing of chemicals. Sludge settles to the 
cone-shaped bottom section where it is blown to the 
sewer through a quick opening valve. The softened 
water is drawn from the top of an inverted cone inside 
the tank and is given a final clarification in two anthra- 
cite filters. 





Figure 4— After treatment with phosphate and caustic 
soda, make-up water which runs about 70 per cent of 
the feed is passed through anthracite filters. 


Condensate returns are collected in a receiving tank 
located on the grade floor of the boiler room and then 
pumped up to the softener tank. Since these returns 
generally contain some oil, they are treated by the 
addition of soda ash and alum and filtered through a 
separate oil removal filter and then go to a separate 
section of the softener for heating and deaeration. 
Having been filtered before heating, the condensate is 
kept separate from treated water until just ahead of 
the pump suction, where, since the gravity head on the 
condensate line is greater. the outlet from the conden- 
sate storage section being higher than the raw water 
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take off, condensate is used up to the total amount 
available. 

Treatment chemicals are mixed in tanks on the firing 
floor and fed to the chemical pump on the grade floor 
by gravity through a swing pipe suction. Proportioning 
of chemicals to amount of raw water is effected through 
the regulated lowering of the suction pipe. Raw water 
is metered through a flow meter fitted with a contactor 
on the integrator train gears. This contactor passes 
current to the motors which lower the suction pipes in 
the chemical tanks; the duration of the motor operation, 
determining the distance the suction pipe is lowered, is 
controlled by adjustable timers. By changing the setting 
of the timers, chemical dosage may be increased or de- 
creased as required while using solutions of the same 
strength. In addition to controlling the operation of 
the chemical proportioning devices the flow meter also 
records and totals the amount of make up water used 
and a recording thermometer pen records the treated 
water temperature on the same chart. 

Continuous blow down control valves are located on 
the firing floor so that adjustments as indicated by the 
boiler water analysis can be made by the water tender. 
The discharge from the continuous blow down is led to a 
flash tank where about 8 per cent is flashed into steam 
at five to eight pounds pressure and the balance then 
passes through the two-pass heat exchanger when it 
raises the temperature of the make up water. 

Sample coolers have been provided to permit cooling 
under pressure of samples taken from the continuous 
blow down system, the clarification filters, steam 
samples and feed water samples from the discharge side 
of the feed pumps. The coolers for blow down and filter 
samples are located on the firing floor adjacent to the 
water laboratory. 

A water laboratory equipped to make all necessary 
determinations is located on the firing floor in the filter 
and softener area. Here is located the gage board on 
which is mounted the raw water flow meter, the timers 
for the chemical feeds, stop and start buttons for the 
chemical pumps. as well as indicating lights showing 
which condensate pump is operating; low and high 
water alarms and signal lights for the softener tank, 
flash tank and back wash storage tanks are also mounted 
on this control board. 

Feed water is delivered to the boilers through a loop 
half of which serves the automatic feed regulators and 
the other half the hand feed connections. A new 450 
gpm turbine-driven centrifugal feed pump has been 
installed for use during maximum load periods together 
with a 220 gpm motor-driven centrifugal pump for 
service during low load operation. Two reciprocating 
pumps from the old boiler plants have been recondi- 
tioned and installed for spares. 

Raw and treated water piping has been arranged so 
that any part of the treating system can be by-passed 
and, if necessary, untreated river water, can be pumped 
directly to the boiler. 

The combustion control has been designed to be 
effective at all the varying load conditions incident to 
plant operation so that maximum efficiency may be 
automatically maintained throughout the entire range 
of operation. Operation which position the forced air 
dampers, stack dampers and feeder speed controls are 
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Figue 5 — Located along the middle of the firing aisle, a 
gauge board carries all controls and instruments. 


motor driven arranged for manual operation in event 
of power failures. 

All boilers operating may be controlled as a group 
through a master controller, or may be individually 
automatically operated at a set load or, if desired, may 
be operated entirely by push button control. 

During normal operation a master controller for the 
boiler room is connected to the main steam header and 
responds to changes in header pressure with load so 
as to proportion the master air loading pressure to the 
fuel and air control instruments to the load. The air 
flow controller position is compensated by the draft 
drop through the boiler to maintain the desired COg. 
The uptake damper is independent of the master con- 
troller acting to maintain a pre-determined constant 
negative pressure in the furnace at all loads. Ratio of 
fuel to air are adjustable so that variation in fuel 
character can be compensated for. This ratio control 
is normally manually operated though, if desired, it can 
be automatically controlled by the CO recorders which 
have been provided with contacts for this purpose. 
This automatic control is very useful when operating 
at loads less than 30 per cent of maximum, as at these 
loads the volume of gases flowing through the boiler 
is too small to produce a sufficient differential to prop- 
erly actuate the controls. 

There is a third operation load condition which has 
been designed for, but which we have not as yet had 
the occasion to use. For loads of 12,000 Ib per hour and 
less the stack is designed to produce sufficient draft to 
permit operation without the use of forced draft fans. 
Under these conditions the master loading pressure 
would by-pass the air flow controller and be applied 
to the furnace draft controller so as to proportion the 
induced draft to the head with a definite limit so that 
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the furnace cannot be bottled up so as to cause flare 
backs. 

Electric eye smoke indicators have been provided on 
each boiler flue connection, to indicate the percentage 
of increase or decrease in the density of stack emission 
from a pre-determined value, sounding an alarm to 
notify the operator when the density exceeds established 
limits. Contact points on the fuel air ratio for adjust- 
ment from the COg recorders had been provided so it 
was a very simple matter to connect these same points 
to double throw switches so that regulation could be 
provided from the smoke indication if at any time the 
COz did not give the results desired. 

A gauge board is located in front of No. 2 boiler. 
On this board are mounted all the various controls 
which form the combustion control system. All other 
necessary instruments for operation are also located 
here. These include the COg recorders and smoke indi- 
cators previously mentioned, draft gauges and water 
level indicators, ammeters for each pulverizer. A flow 
meter records and totalizes the steam output of each 
hoiler and a potentiometer records steam, flue gas and 
primary air temperature for each boiler. Header steam 
pressure and feed water pressure are also recorded. 

The plant has been in operation since mid-1941 when 
the Steel Works boiler plant was shut down and that 
portion of the load taken by the new plant. The re- 
maining portion of the steam load was added as the 
necessary inter-connections were completed and the 
entire load has been carried since of October, 1941. 

Plant steam requirements have increased both in 
amount used per hour and total daily requirements due 
to increases in the second and third shifts which 
normally are much lower than the first. These increased 
demands have made it necessary to carry loads of 85,000 
lb per hour on one or more boilers for extended periods. 
This has been done with no loss of pressure or indication 
of excessive heat loss. 

During the initial operating periods some difficulty 
was experienced in maintaining combustion at low 
loads due to the large amount of water cooled wall 
wall surfaces reducing the furnace temperatures ex- 
cessively. To overcome this an 18 in. refractory band 
has been poured across the back tube bank just above 
the lower drum. This band forms a foundation for a 
light coating of ash on the back wall which, acting as a 
spark plug or heat reflector, raises the temperature in 
the furnace high enough to maintain combustion at 
rates as low as 12,000 lb per hour. 

With loads of more than 40,000 Ib per hour per boiler, 
the relation of gas flow to steam output has been found 
to be a sufficient index to maintain CO, at the proper 
value, without the use of the COz compensation. Since 
this extra regulation does not appear necessary we 
have had the adjustment points for compensation reset 
to a value of 12 per cent and use the COzg compensators 
only at low loads. This setting gives the proper COg 
value at low loads and the correction has worked very 
satisfactorily enabling us to operate at 18,000 to 22,000 
lb per hour output for 24 hours and maintain the de- 
sired COg without manual adjustments. 

Load swings of considerable magnitude are exper- 
ienced at various times particularly at noon time and 
when mill shifts change. In some cases these swings can 
be taken by shutting off one or more burners until the 


54 





load again picks up or is stabilized. This is readily done 
on the middle boiler where each burner is fed by one 
pulverizer. In that case the feeder is stopped and the 
corresponding burner put out of service. However, in 
case of the outside boilers where two burners are fed 
by a single pulverizer this shut off is not readily handled 
and it has been found more satisfactory to leave all 
burners in service and reduce the output per burner 
using the low rating dampers to stabilize the fire. Each 
pulverizer is fitted with a damper to partially close off 
the discharge pipe when operating at low ratings, 
thereby enriching the coal air mixture to minimize the 
possibility of flame failure due to too lean a mixture. 
These dampers are located at the pulverizer discharge 
and were intended to be used only when the machines 
were to be operated for some time at low loads. In 
order to use these dampers regularly numerous trips by 
the operator from the firing floor to the basement were 
necessary. To overcome this we have installed an arm 
on the feeder which is positioned by the feeder control. 
This arm is connected by a cable to the damper, opening 
and closing it as the speed of the feeder increases and 
decreases with the load. 

Furnace conditions have been very satisfactory so far, 
no slag formations appearing at high loads and the 
percentage of combustible in the ash during low rates 
of operation is not excessive. To date no attempt has 
been made to test any variety of fuels, the same type 
of coal being used in the new plant as in the old stoker 
fired plants except for change in size from run of mine 
to 11% in. nut slack. 

The boilers have been taken off the line frequently 
during this initial period to check the drum and super- 
heater surfaces as well as the condition of the baffles 
and other refractories. These frequent inspections have 
shown no evidence of strains or other faults. 

Daily evaporation rates indicate that expected econo- 
mies are realized and the load ranges experienced 
have shown the installation to be flexible enough to 
meet the variations in load both daily and seasonal. 

Records show the average life of other boilers in our 
plant to have been about thirty to thirty-five vears. 
Each installation has been a marked improvement over 
the previous ones and we see no reason why this third 
generation of boilers should not be as long lived as its 
ancestors. 
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W. P. HILL: The condensate all being returned 
throughout the plant, | was wondering if you had any 
means of protecting the pump line, also how much oil 
is required to complete combustion when using No. 4 
fuel oil — that is to hold a fire in the boiler. Then, the 
capacity of 85,000 lb was based on 125 psi pressure, 
I assumed. What then would be the capacity of the 
600 lb? And when operating at 600 psi how do you 
plan on getting feed water up to a proper temperature 
without an economizer? On this condensate filter you 
spoke of, what type is that, and how efficient is it for 
oil removal? 

H. M. WILSON: I think there is little I can add to 
the paper Mr. Scheetz has presented in a most complete 
manner in which he described the design of the plant. 
Of course I was a bit grateful that we started with the 
low pressure rather than high, as perhaps if we had had 
the topping turbine along with the boiler plant, we 
might have a different story to tell. However, I think 
you will all agree that as long as we have a basic steam 
load and we can use that steam as a means of genera- 
tion we should undoubtedly use that steam through a 
turbine to manufacture current. If it were not for the 
restrictions that we now have because of priorities, etc., 
I am sure the Disston Company would have considered 
the high pressure turbine before this, especially with 
the loads that are now being imposed on the plant. 
When the plant designs were originally carried through 
it was nearly impossible to appreciate the amount of 
excess power that would be required in the plant. I 
think we are always fooled, and nobody can anticipate 
what this defense program has meant to a lot of manu- 
facturers. Where loads of 5000 kw were, we'll say, a 
peak, 5000 kw is now becoming less than the average 
and all attempts to evaluate economies and make a 
basic design have been changed with the demands that 
we now have to carry. 

The original design contemplated used the high oper- 
ation for 8 hours — that 8 hours now stretches to 16 
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and I think some days to 24 hours. It is gratifying, of 
course, to find that no serious faults have developed. 

GRIER LLOYD: How are slag and large particles of 
ash or brick taken care of? Also I would like to know 
how combustion is maintained on the low loads. 

I. J. GUSTAFSON: How long it is going to take to 
raise the temperature of this boiler when it is on 600 Ib 
to get it on the line and how long it is going to take to 
get it off. And I'd like to know the different temperatures 
in the fire box, the top of the fire box, in the middle and 
say, down at the slag line. 

H. FLEISHER: I was interested in the changeover 
from lime and soda softening to caustic, and the factors 
involved in making that change. Mr. Scheetz, in his 
paper, remarked about the fact that in case the hard- 
ness reached maximum they would be able to change 
over to lime and soda. Could this changeover be effected 
without much difficulty? 

A. J. FISHER: I am particularly interested in the 
comparisons Mr. Scheetz showed in the early part of 
his paper. I would like to ask him a question about 
them. What was the rate of interest and depreciation 
used in calculating the yearly fixed charges on the six 
cases described? 

F. O. SCHOEN: Are the centrifugal pumps for the 
feed water system designed for the 125 lb pressure or 
the 600 lb pressure? If they are for 600 lb how are they 
handling the low pressure discharges from them? 

The author mentioned the secondary air fans in 
parallel on the common duct, so he could use one fan 
on the boiler by closing off the dampers. Is it possible 
to use just two fans on the three boilers? The reason I 
asked that is that often you run into the problem of 
paralleling fans where the fan does not have a non- 
overloading characteristic and one fan wants to take 
all of the load and the other fan taking none of it. I 
wonder if that has been overcome with the special 
characteristic of the fans. 

L. F. COFFIN: I would like to ask Mr. Scheetz 
what total steam temperature he expects to produce 
when operating on a 600 lb pressure. Why were the 
particular conditions of pressure and temperature 
chosen? Why were other pressures and temperatures, 
such as 800 or 850 lb or 800 or 850 degees, not con- 
sidered? 

I would also like to ask whether it is the usual pro- 
cedure to crush coal before stocking in an outside coal 
pile. It might appear that there might be more lost, 
more losses due to that procedure rather than crushing, 
after it is withdrawn from the coal pile. If Mr. Scheetz 
is in position to give us either overall guaranteed effi- 
ciencies or realized overall efficiencies, we would be 
very glad to have figures along that line. 

I notice they take Delaware River water and pump 
it direct in their plant. I presume this is doubtless a 
foolish question, but I presume therefore at that point 
that the Delaware River is not affected by sea water. 
It is a tidal body but I judge you are not affected. Of 
course at Baltimore Harbor we are affected by sea 
water and I judge that is not the case here. 

Possibly I misunderstood, but I believe that the 
basis of the control of the air to the fuel, which is, of 
course, vital control, is the pressure drop across the 
boiler. If such is the case how do you compensate for 
dirty boilers, and external dirt on boiler tubes? We 
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presume you do not keep your tubes clean all the time 
and therefore it would be interesting to know how you 
plan to hold a satisfactory CO, automatically under 
those conditions. 

A. D. Howry: ‘There is one question I should like 
to ask, on the six comparisons considered. Mr. Scheetz 
mentioned topping turbines on three of the comparisons. 
I should like to know on what basis the topping turbine 
was considered, whether any consideration was given 
to other types, such as extraction turbines, ete. 

G. J. WALZ: First, I would like to ask, why they 
decided on a boiler pressure of 600 psi, in this day and 
age of much higher pressures, and what pressure they 
would select today, if they had to do it over again. 

Second, I would like to know whether they consider 
the operation of their equipment for catching the ash- 
dust one hundred per cent effective. After we had 
installed a fairly modern central steam plant at the 
steel plant with which I happen to be connected we 
soon learned that ash dust is a pretty good conductor 
of electricity, and caused no end of trouble to our 
electrical equipment, being the direct cause of one of 
our large rotaries arcing over and causing considerable 
damage. This condition has caused us to seriously 
consider enclosing some of these converters, located 
close to the boiler-plant, in a dust-proof glass or sheet- 
metal case. 

I would also like to commend the engineers of the 
plant so ably described by Mr. Scheetz for not putting 
in so many electric-driven auxiliaries. My impression is 
that only the pulverizers are electric-driven; all the 
other auxiliaries being turbine-driven. 

In our central steam plant at Steelton, practically 
all the auxiliaries are electric-driven, and the first time 
we had a good sized electrical blow-up which shut the 
entire steel plant down, we had the hardest kind of a 
time to get the place running again, because there was 
no current available with which to drive the boiler- 
plant auxiliaries to build up the steam pressure to the 
point where we could run the steam-driven generators 
to enable us to pick up the electrical load. 

G. C. PARR: I would like to ask Mr. Scheetz to 
elaborate still a little more in discussing the use of the 
COs. and electric eye correction devices on the combus- 
tion regulating equipment, and also to explain why the 
CQO, correction on the control is only used at the light 
loads and not at the higher loads. 

R. J. SCHEETZ: ‘To answer Mr. Walz’s question on 
dust removal, ash dust removal is not 100 per cent 
effective. We believe and hope that most of the fly-ash 
is dropped in the breeching and stack. The boiler out- 
lets enter the breeching on a tangent and the breeching 
connection to the stack is also tangential. With these 
two changes in direction, we think we are removing 
sufficient dust to prevent any objections from our 
neighbors. 

Mr. Hill asked about protecting the pump lines 
handling condensate. We do not treat the condensate 
until it is collected in the boiler house. There it is treated 
with soda ash and alum to coagulate any oil and to 
maintain the proper pH value. It is then passed through 
an anthracite filter which very satisfactorily removes 
the oil and any other dirt in the original condensate. 

The amount of oil required to maintain complete 
combustion is about one gallon per hour per burner. 
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At that burner rate the boilers will produce between 
8,000 and 10,000 lb of steam per hour. The boilers are 
designed to produce 85,000 Ib per hour at 600 psi 
pressure and naturally will produce slightly over that 
amount at 125 psi. 

The necessity of economizers at 600 lb operation is a 
problem we will meet at the time we are ready to in- 
crease pressures to that point. We have no particular 
definite plan in view at the moment. 

As to Mr. Lloyd’s question as to how to handle large 
pieces of brick or slag, so far we have not encountered 
any samples of either one. However, there is a very 
heavy section of grating in the ash pan on which large 
pieces of slag could be broken and the ash system will 
handle quite large pieces of brick, ete. 

To maintain combustion at low loads, we close the 
low rating damper which at the minimum setting de- 
creases the area of the pulverizer discharge pipe to 
about 70 per cent of full opening. With that amount of 
closure, we have on test carried 12,000 lb of steam per 
hour for eight hours and occasionally have gone lower 
for brief periods and have operated at 20,000 lb per 
hour for extended periods without difficulty. 

As to the time required to heat up the boiler when 
operating at 600 psi, I will ask Mr. Craig to answer 
that question. 

OLLISON CRAIG: As to the time for 600 lb as com- 
pared to 150 Ib, there is small difference in the time 
required. There is just the difference in the time that 
it takes to bring the boiler up to 600 Ib from 150 Ib. 
That may be a matter of an hour. In bringing the boiler 
on the line from cold the first time the boiler is fired, 
you must allow more time than on subsequent opera- 
tions because then you must allow for expansion in 
some parts. Aside from that, what you must have care 
for is the superheater. With low superheat (compara- 
tively speaking), and with a small superheater there is 
no danger in bringing up the boiler comparatively fast. 
But with high temperatures, 750 F or more, the super- 
heater is larger and has more surface and you must 
bring it up more slowly or you may trouble of over- 
heating the superheater before beginning to make 
steam, so in such a case it is because of the superheat 
and not the pressure which will require several hours 
to bring the boiler on the line. But, considering pressure 
alone you can bring it up quite fast after you have had 
the boiler in service previously. I don’t know whether 
that answers the question. When the service man goes 
on the job he will always make the initial start and he 
will feel his way along, and from that will tell the oper- 
ator what the procedure will be in the future. 

C. E. JOOS: The softener installed at the Disston 
Company was supplied with two chemical feeds. These 
are practically identical with the exception that one 
chemical feed is designed for feeding magnesium sul- 
phate continuously or phosphate intermittently to the 
suction of the boiler feed pump, which is designated as 
a supplementary phosphate feed. 

Under present conditions the softener is operated 
with one chemical feed. utilizing phosphate and caustic 
soda. If the water should become very turbid, such as 
during the freshet season, with consequent reduction 
in hardness, or if the silica would become unusually 
high and necessitate reduction, then the second chem- 
ical feed would be operated, feeding magnesium sul- 
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phate. This, when precipitated as the hydrate, would be 
effective in coagulating the suspended matter and re- 
duction of the silica. 

This method of treatment is satisfactory for a hard- 
ness of the order of 40 to 50 parts per million. When 
the hardness exceeds this amount, then it would be 
more economical to resort to lime and soda ash and 
supplementary phosphate treatment in which case the 
first chemical feed would be utilized for feeding lime 
and soda ash to the softener, the second chemical feed 
utilized for proportioning phosphate intermittently into 
the suction of the boiler feed pump, acting as a supple- 
mentary phosphate feed. Under such circumstances 
magnesium sulphate coagulant would not be required. 

While the plant is flexible in this regard, we do not 
anticipate that the change-over to lime and soda ash 
and supplementary phosphate treatment will be re- 
quired on the basis of several years’ experience using 
the same type of water in two other plants along the 
Delaware River. In one plant, operating 450 psi pres- 
sure boilers, we anticipated that the phosphate treat- 
ment would only be satisfactory for eight months of 
the vear. Practice indicated that the treatment was 
satisfactory throughout the year. and this practice has 
continued for the last three years; however, should the 
water change radically necessitating lime and soda ash 
treatment, a change-over can be made in a few minutes. 

R. J. SCHEETZ: As to the feed water pumps, they 
are designed only for present operation, that is 125 psi 
pressure. When and if we go to 600 psi, we will install 
new pumping equipment. 

The fans are so designed as to prevent overloading 
by one fan. We are now successfully operating three 
boilers with any two fans with no indication of over- 
loading on any one fan 

The majority of the steam and file divisions and the 
bar and sheet mills operate on a single turn schedule in 
normal times. 

As to crushing coal before stocking, I cannot answer 
fully since our experience has not been with crushed 
coal. However, it is true that in storing coal of non- 
uniform size, the larger sizes do roll to the bottom of the 
pile and allow a certain stack effect to occur. It may 
be that by crushing first this may be avoided and the 
pile sealed thereby preventing oxidation. We do know 
that high volatile coal such as we use does not normally 
fire. We have been using this type of coal since 1925 
and have had no fires in any pile. 

The boilers were guaranteed to operate at 82.6 per 
cent efficiency when producing 50,000 lb of steam per 
hour. We have run our acceptance tests and during 
the test attained 83.1 per cent efficiency. During normal 
operation, we average 10 lb of steam per pound of coal 
which is about 80 per cent efficiency. 

At our location, we are not affected by sea water. 
Even in the extremely dry season just passed, we have 
not experienced any material increase in chloride con- 
centrations. 

E. D. SCUTT: For metering air flow through the 
boiler, the draft differential across the last pass of the 
unit is employed. This portion of the boiler is less 
affected by dirtiness and slagging and, as Mr. Scheetz 
has pointed out, no slagging trouble has been exper- 
ienced. While automatic COg compensation has been 
provided and can be used for both high and low rating, 
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tion at high rating. 


To accomplish automatic CO. compensation, the 
control system is provided with a fuel-air ratio rheostat, 
which can be adjusted manually and, in addition, is 
motorized. Such automatic compensation is readily ob- 
tained from contacts on either the CO, recorder or a 


smoke density indicator, as desired, and _ set 
selector switch on the operating panel. 


Automatic CO, compensation was provided primarily 
for low load operation. As Mr. Scheetz has pointed out, 
there is one type of operation where the forced draft 
equipment is cut out of service and natural induced 
draft is employed. Under these conditions the furnace 
pressure controller, which regulates the uptake damper, 
is loaded from the master loading pressure in order to 
carry a variable furnace draft with boiler rating. Under 
normal operating conditions a furnace pressure con- 
troller is either weight or spring loaded to hold a con- 


stant furnace draft of approximately —.10 or 


of an inch, as desired. When inducing the air into the 
furnace. however, the only way to change the air flow 
through the boiler is to change the furnace draft. This 
is accomplished automatically by applying the master 
loading pressure to the furnace pressure controller at 
low ratings. In effect. the furnace pressure controller, 
therefore, functions as an air flow controller; and under 
these conditions it was felt that automatic CO. com- 


pensation would probably be advantageous. 


During a test run on one of the boilers, automatic 
CO, compensation was employed at a rating of approxi- 
mately 10,000 pounds per hour. During this 8-hour 
period the CO, held within approximately plus or 
minus 4% per cent of the set value of 12 per cent COs. 
The maximum rating on these units is 80,000 pounds 
per hour, and 10,000 pounds per hour, therefore, cor- 


responds to a load range of approximately 8 to 1. 


R. J. SCHEETZ: 


sidered, depreciation was calculated at 11 per cent and 


interest at 4 per cent, 15 per cent total. 


The topping turbine as at present laid out for future 
installation would be a combination extraction and con- 
densing so it would be possible under light load condi- 
tions to operated 100 per cent condensing and not waste 
steam. I will refer the question as to why 600 psi was 
chosen as the final pressure rather than 450 psi or 800 


psi to Mr. Bye. 


N.C. BYE: The reason 600 psi pressure boilers with 
a topping or extraction turbine was selected was based 
entirely on a comparison between the over-all plant 
operating cost and the capital cost of the installation. 
psi back 
pressure to take care of normal steam requirements and 
we were to use electric power generated by that steam 
to reduce the purchased power load. Therefore, it be- 
came a matter of studying the heat balance of the plant 


The extraction turbine would deliver 125 


and the combined cost of steam and electric load. 


A 450 psi pressure turbine at 125 psi back pressure 
does not produce nearly as much power as a 600 psi 
turbine, nor the 600 psi turbine as much as the 900 psi 
small differ- 
and turbine 


turbine. However, there is comparatively 


ence between the cost of a 450 lb boiler 


(Please turn to page 61) 





it has not been necessary to employ this type of opera- 


In all six plans which were con- 





Flame Cutting IN STEEL PLANTS 


--.. 80 rapid has been the expansion of the application 


of oxyacetylene cutting in the steel industry that many 


do not realize the important part these processes are 


playing.... 


by S. D. Baumer 


STEEL MILL REPRESENTATIVE 


AIR REDUCTION SALES COMPANY 


NEW YORK, NEW YORK 


A THIS paper deals mainly with the various problems 
of flame cutting and the part they must play in the 
operation of the modern steel mill. The use of this 
process has increased so rapidly in all phases during the 
last few years that occasionally it is well to stop for a 
moment and review its many and varied uses through- 
out the different divisions of the iron and steel industry 
and how they can best be utilized for present day 
maintenance and production. Due to this tremendous 
increase, which has amounted to as much as 350 per 
cent in some cases, many plants have fully recognized 
its significance and have taken steps to get the most 
from its possibilities. 

Specialized knowledge plus many new developments 
have made it possible to quickly overcome the daily 
problems which are so important to operations at this 
time and for this reason the various processes are divid- 
ed into the four following groups: 

1. Lancing and heavy cutting 

2. Steel conditioning 
3. Billet cropping and nicking 
. Plate and slab cutting. 


\ 
P 


ossibly the most acute problem we have confronting 
us for the moment, if we are to hold present production 
rates, is the large shortage of satisfactory scrap. In 
order to reduce this deficiency, slag dumps many years 
old and almost entirely forgotten are proving to be 
veritable gold mines in the form of old ladle sculls, 
salamanders and other metallic refuse. These locations 
are being throughly combed for signs of usable material 
and one property has already yielded 40,000 tons of 
heavy melting grade scrap. 

Although very few people stop long enough to realize 
how often the oxygen lance is used, it is here in the 
reclamation of scrap that it is employed more often 
than any other tool to reduce heavy masses of iron and 
steel to chargeable size or to burn holes in the skulls or 
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spills to prepare them for dynamiting and the skull 
drop. With skilled operators and the proper equipment 
one thousand cubic inches of metal per hour have been 
removed and holes have been burned at the rate of 
2% inches per minute up to twelve feet in depth. 

In addition to its use for the above operation, it is 
now consistently used to open blast furnace and open 
hearth tapping holes always assuring the melter or 
furnace tender of a quick clean tap which is so important 
when critical analysis steel is being made. 

There are of course, many other uses for the lance 
such as piercing holes in heavy sections and for remov- 
ing large masses of steel caused by spills or by furnace 
break outs which are not uncommon with present 
inferior types of scrap which may contain lead. 

The next step where flame cutting is being used to 
good advantage is in the cutting of heavy sections. Hot 
tops which are full of pockets, bricks and other con- 
taminated material have always presented a difficult 
problem and the job of reducing this material along 
with the rejected ingot to chargeable size has always 
been a slow tedious task. 

By an entirely new machine flame cutting technique, 
utilizing a special machine with an oscillating torch 
movement designed to cut kerfs up to 1% in. wide, 
ingots $2 in. thick have been severed many times faster 
than with former methods. This procedure allows the 
oxygen stream to retain its cut under serious conditions 
where impurities or blow holes are encountered. Figure 
1 shows the cut surface of a 27 in. thick ingot. 

Other special machine cutting equipment has been 
designed to cut 30 in. round corrugated ingots at a 
speed of 3 in. per minute which will release heavy 
hydraulic presses for other important duties. Further 
experimental work is also going forward on material 
up to 50 in. in thickness and it is due mainly to this 
class of work that many valuable hours of machine time 
is eliminated on heavy forgings of all types. 

In reviewing this heavy cutting problem to date, it 
appears that basically the process is not particularly 
different from cutting the lighter sections. However, it 
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Figure 1 — (above) View showing the flame-cut surface of 
a 27 in. ingot. 


Figure 2 — (below) Oxyacetylene conditioning of bloom and 
billet surface has been widely adopted in the past five 
years. 


Figure 3 — (right) Shell blanks are produced by flame 
nicking the billet, followed by press breaking. 
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does require that proper thought be given to each 
factor such as adequate oxygen volume and pressure, 
preheat length and that a much closer observation be 
maintained throughout the entire time of cutting. 
Much of this work has been done both on carbon and 
low alloy steels in a cold and in a preheated condition 
and in the majority of cases the analysis of the steel 
did not seriously effect cutting results. 


The second group, “steel conditioning” or scarfing, 
was first adopted by steel companies some fifteen years 
ago but it is only within the last four or five years that 
its value has been fully realized. This of course was due 
to improvements made in starting rod mechanisms 
which give the operator almost immediate starting of 
the cut. It has been definitely proven that this type of 
flame cutting for removing defects from all grades of 
steel that will readily oxidize under the oxyacetylene 
flame requires far less labor than with any other 
method. This includes practically every SAE grade of 
steel with the exception of corrosion resisting and heat 
resisting grades. Also many special grades of alloy 
steel not included in the above classification can and are 
being conditioned by this method. 


Improvements both in machine and hand scarfing 
equipment is constantly being made to obtain wider 
and shallower cuts on ingots, blooms, slabs and large 
billets which is of definite benefit to the finished product 
in both carbon and alloy steels. 


The next and third of this group of flame cutting 
processes is the “cropping and nicking of billets.” 
Cropping of billets or rounds by this procedure has been 
used in some instances by the steel industry because 
adequate shear equipment was not available on short 
notice, because of temporary machine break downs, or 
because shear cuts were not satisfactory as to accuracy. 
Although this is not always the most economical opera- 
tion it has been responsible for the elimination of many 
production delays. 














Figure 5 (above) 


Figure 6 (below) 


Figure 8 (below) 


Figure 4 — Simultaneous cutting of plate has speeded up 
production materially. 


Figure 5— Lacking billet mill capacity, slabs may be 
torch cut into billets using a multiple burner head. 


Figure 6— Another method of speeding production is 
cutting a stack of plates simultaneously. 


Figure 7 — Oxyacetylene cutting is used here to produce 
gear blanks. 


Figure 8 — Another flame cutting operation using a mag- 
netic tracing device and template. 
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The present armament program requires many 
thousands of shells and here again flame cutting is used 
in the nicking and breaking process prior to forging 
operations. Experience has proven that the use of 
manually operated hand torches with simple guides is a 
satisfactory method. However, machine operated torch 
equipment carrying from two to twelve heads have been 
employed to insure accurate and square breaks which 
is essential to high speed forming and to take care of 
increased production. 

Numerous different layours for both hand nicking 
and machine nicking are now being used and the varia- 
tions will depend largely on each plant’s facilities and 
requirements. Figure 3 shows nicking of 6 in. x 6 in. 
billet. 

The fourth and last group is “slab and plate cutting.” 
During times such as these, when shearing equipment 
is almost impossible to secure or when sections are too 
heavy for accurate shearing, flame cutting again takes 
a very important part. Although some of these opera- 
tions may seem out of line to some people, it has been 
the direct answer to prompt deliveries on slab and plate 
orders. For example, one plant converted its strip mill 
to rolling plates 4% in. to 1% in. thick for the construc- 
tion of ships, barges and other war material. In order 
to do this as rapidly as possible, and because shear 
equipment was not adequate for the accuracy required, 
complete cutting machine tables, fed by roller runs, 
were made up to accommodate flame cutting equip- 
ment. Separate positions and transfer tables were used 
to make two longitudinal! cuts simultaneously at four 
locations followed in other positions by bridge type 
burning equipment to make the cross cuts. Figure 4 
shows simultaneous cutting on % in. plate. 

Another plant found that they required a certain 
tonnage of steel of a specified grade and size of billet. 
Inasmuch as this company did not have a billet mill 
capable of rolling this section, a 26 foot slab was quickly 
transformed into the required size billets, using a special 
made cutting machine and securing nine 3% in. wide 
pieces from each run of the machine. This emergency 
application of flame cutting enabled the shipment of 
essential war material to be shipped on scheduled time. 
Figure 5 shows 31% in. billets being cut from a 26 foot 
slab. 

Still another operation in the same category is stack 
cutting of plate where numerous plates of the same size 
and shape are required in the lighter gauges and they 
are often piled together and cut either by hand torches 
or by one of the many types of mechanical cutting 
machines. This process is again one of the many that 
are being employed to speed up production so vital to 
our present needs. Figure 6 shows stack cutting of steel 
plate. 

It is impossible at this time of course to cover all the 
applications of machine flame cutting as their use is of 
such a varied nature, but equipment is available now 
which will cut almost any size material whether it be 
required for maintenance or production. Figure 7 shows 
machine cutting gear blanks. Figure 8 shows travo- 
graph operating from magnetic tracing device. 


Although many types of both carbon and low alloy 
steels are now being flame cut regularly procedures are 
fundamentally the same and do not require much varia- 
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tion from standard practices. It is well to remember, 
however, that in cutting most of the low alloy steels, 
which in most instances have a heavy surface scale, 
sand or shot blasting of the cutting side and reduced 
speeds will aid greatly in the accuracy obtained. 

In concluding this paper it can be seen that, although 
only a part of the many flame processes have ‘been 
covered, they are taking a much more important part 
in steel mill operations than most people realize. 


SCHEETZ Cticusscou 


(Continued from page 57) 


installation and a 600 psi boiler and turbine installation 
while there is a great difference between the cost of a 
600 and a 900 psi installation. 

We set up an elaborate yearly operating cost esti- 
mate based on the probable results with the 450, 600, 
and 900 psi installations, and in this study we also in- 
cluded the comparison using a condensing turbine to 
generate power in addition to that which could be pro- 
duced by straight extraction at 125 pounds. 

The result of this study showed that the comparison 
between the vear’s operating cost with the cost of a 600 
psi extraction turbine installation gave a greater return 
than could be obtained under the 450 psi operating 
conditions which had the lowest installation cost or at 
the 900 psi operating conditions which had the highest 
installation cost. 


R. J. SCHEETZ: We have had some trouble in get- 
ting the electric eyes to function properly. We are now 
shooting across the full length of the boiler flue about 
18 feet. There is in addition to the smoke, a certain 
amount of dust and soot and this appears to affect the 
performance of the electric eye. We have not as yet 
tried to use them to correct the fuel-air ratio since it is 
only designed to operate at extremely low loads but 
are trying to use them to indicate excess smoke. 
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Electronic Coutrol For 
STEEL MILL arcliarted 


---- greeted upon its first appearance with some skepti- 


cism, electronic control has proved itself in many instal- 


lations .... developments promise a much broader appli- 


cation in the future.... 


by Gg. S. Hote per, STEEL MILL SECTION 


INDUSTRIAL ENGINEERING DEPARTMENT 


GENERAL ELECTRIC COMPANY 


SCHENECTADY, NEW YORK 


A THE science of electronics is the newest major 
branch of electrical engineering. In fact it has “‘grown 
up” since many of us left our formal schooling behind 
us. Because of this fact, and for the benefit of those 
whose work has not yet involved familiarity with elec- 
tronic equipment, a brief review of some of the basic 
fundamentals of electronics may be in order. 


Electronics has been defined as “that branch of 
science and technology which relates to the conduction 
of electricity through gases or in vacua.” If we accept 
this broad definition, even the old-fashioned are lamp, 
as well as the more modern mercury vapor, sodium 
vapor, neon, and fluorescent lamps are all basically 
electronic devices. However, we shall confine this dis- 
course to those types of electron tubes which are used 
for purposes other than production of light. 


Perhaps it would be well to start with the electron 
itself, the smallest known particle of matter. The elec- 
tron is so small that it would require ‘about 12.7 x 109 
or 12,700,000,000 of them laid end to end to reach 
1/1000 of an inch. The mass of the electron is also 
very small; approximately 12.5 x 10% of them would 
weigh as much as an ordinary pinhead. The electric 
charge of one electron, although very small, is tre- 
mendous compared to its mass, and this relationship is 
of the greatest importance in fundamental electronics. 


A current of one ampere consists of 6.24 x 10!8 elec- 
trons per second flowing past a given point. 


Presented before A. |. S. E. Philadelphia District Section Meeting, January 9, 1943. 
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HARD VACUUM TUBES 


When the electron is in its natural state, running 
around its own little orbit on an atom, its charge is 
neutralized by the positive charge on the proton or 
nucleus of the atom. But by the application of sufficient 
energy, it is possible to shake some of these electrons 
free of their atoms, and then they go shooting around in 
space. Because their ratio of charge to mass is very 
large, they are very rapidly accelerated toward any 
body with a positive charge or repelled from any body 
with a negative charge. If this happens in a high 
vacuum, there aren’t many obstacles present for a free 
electron to bump into, and it proceeds to its destina- 
tion in practically nothing flat. This is exactly what 
happens in the simplest of vacuum tubes, of which the 
kenotron (shown in Figure 1) is one form. This tube 
consists of a highly evacuated envelope containing two 
electrodes, called the cathode which emits the electrons 
and the anode which collects these electrons. In this 
tube, as in most others, the cathode is heated electri- 
cally by a filament to make it emit electrons more 
readily. The cathode material is, of course, selected for 
its properties of electron emission at the desired operat- 
ing temperature and voltage. The anode, operated cold, 
is of a material which does not readily emit electrons, 
and therefore electrons flow only from cathode to 
anode, and the tube is inherently a rectifier. That is, it 
carries current in one direction only. In fact, rectifica- 
tion is the only function of the two-element kenotron. 
The approximate equivalent circuit, in terms of non- 
electronic equipment consists of a rectifier with series 
resistance. The effect of high internal resistance is given 
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because of the considerable voltage necessary to help 
pull the electrons out of the cathode. 

Now, if we take this tube and add another element in 
the form of a grid between the cathode and the anode, 
we have the essentials of the grid controlled tube or 
pliotron (Figure 1). We also find that with this simple 
addition, we have a tube which will do some rather 
amazing things. For instance, if a negative voltage 
(with respect to cathode) is applied to the grid, the 
current flow from cathode to anode can be reduced or 
even shut off completely. Or with a constant d-c poten- 
tial on the anode-cathode circuit, the current in this 
circuit can be made a function of the voltage applied 
to the grid. One of the most astounding features about 
this grid control is that it requires almost no current 
in the grid circuit to accomplish this control of the much 
larger anode current. Therefore, this tube can be used 
as an amplifier. That is, a very weak electrical impulse 
can be reproduced, say 10,000 times as strong. Further- 
more, the response of this tube is so fast that extremely 
high frequency variations in the voltage applied to the 
grid are reproduced accurately in the output circuit. 
It is readily understood that these two characteristics 
of the grid controlled vacuum tube are of utmost im- 
portance in the science of electronics. 

Many grid-controlled vacuum tubes are equipped 
with one or two additional grids, as illustrated in the 
5-element pliotron of Figure 1. However, for our pur- 
poses, these extra grids can be disregarded, since there 
is only one control grid and the other grids are added 
merely to improve the fundamental characteristics of 
the tube. 

The approximate equivalent circuit shown for the 
grid-control tubes in Figure 1 is not an accurate analogy 
in several respects, but it illustrates roughly what the 
grid controlled vacuum tube can do. 

Industrial users of electronic devices are indebted to 
the communications and entertainment industries for 
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Figure 1 — (left) Hard vacuum tubes for general purposes. 


Figure 3 — (above) Gas or vapor filled tubes for general 
purposes. 


the present state of development and low cost of the 
so-called “radio”’ tubes shown in Figure 1. These tubes 
nowadays usually look something like those shown in 
the photograph Figure 2. 


GAS OR VAPOR FILLED TUBES 


If we take the tubes shown in Figure 1, and put into 
them a small quantity of certain gases or vapors such 
as mercury vapor, we completely change their character- 
istics. For instance, the mercury vapor tubes shown in 
Figure 3 are characterized by low resistance to the 
passage of current in the proper direction and the 
ability to carry much heavier currents than hard 
vacuum tubes of a similar size. The electron stream in 


Figure 2— Five metal enclosed radio receiver tubes, left 
to right: high power tube, power tube, radio-frequency 
tube, small ‘‘triode’’ and small ‘‘duo-diode.’’ 
































Figure 4 — Ignitron contactor (cover removed) often used 
in resistance welding applications. 


these tubes has more of the characteristics of an electric 
are than is the case with hard vacuum tubes. In fact, 
it is usually referred to as an arc. The approximate 
equivalent circuits are shown without series resistance, 
since the circuit resistance of the arc is comparatively 
small. 

The phanotron shown in Figure 3 is a straight recti- 
fier without any controlling element. The thyratron is a 
grid-controlled rectifier of the hot cathode type. How- 
ever, unlike the hard vacuum tubes, the grid in this 
tube is unable to exercise continuous control over the 
anode-cathode current. The grid can prevent the tube 
from “firing” (passing current) or it can determine 
when the tube will be permitted to fire, but after the 
tube has started to pass current, the grid becomes 
absolutely useless until the operation of the circuit 
again reduces this current to zero. Thus we see that the 
approximate equivalent circuit (where the contactor 
shunt coil corresponds to the grid of the tube) gives a 
fair approximation of the tube operation if we add a 
series holding coil as shown. Of course, the operating 
speed of the tube is not approached by a contactor. 
However, the gas filled tube is not nearly so fast of 
response as the hard vacuum tube. Also the grid of the 
mercury tube requires appreciable power, so that it is 
often necessary to amplify the control signal with a 
pliotron and use the output of this tube on the grid 
of the thyratron. 

The ignitron is a rectifier with a mercury pool 
cathode as its electron emitter, and an ignitor which 
serves the same purpose as the grid on the thyratron. 
This tube is a non-conductor until the “cathode spot” 
is initiated by the application of a positive voltage to 
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the ignitor. Once this “cathode spot” is formed the 
tube conducts until a current zero is reached. 

This type of the tube is normally “blacked out” 
during the negative or inverse half cycle of the a-c 
wave, and the are re-initiated at the desired time on 
each positive half cycle. The approximate equivalent 
circuit is the same as for the thyratron. The ignitron 
tube has in recent years been widely used for applica- 
tions involving considerable amounts of power, or very 
high peak currents, such as resistance welding. Figure 4 
is a photograph of an “ignitron contactor” (two igni- 
trons connected to carry both halves of an a-c current 
wave) of a size often used in resistance welding appli- 


cations. 


SPECIAL PURPOSE VACUUM TUBES 


There are several special purpose electron tubes 
which are extremely important tools for us to use, but 
which cannot be properly classed with the general 
purpose groups heretofore mentioned. 

Perhaps the most important of these special purpose 
tubes, if we consider only industrial applications, is the 
phototube. This extremely useful tube (illustrated in 
Figure 5) plays an important part in a great many of 
the applications of electronic equipment in steel mills 
as well as in other industries. This small, two element, 
cold cathode tube may be considered an energy trans- 
former, since it has the unusual property of emitting 
electrons from the cathode under the influence of light. 
That is, light (which is a form of radiant energy) im- 
parts some of its energy to the cathode material, caus- 
ing liberation of electrons. The libertated electrons are 
in propertion to the amount of light which falls upon 
the cathode surface. These electrons are attracted to 
the anode which is maintained positive with respect to 


Figure 5 — Special purpose tubes of the type shown here 
find very important uses. 
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Figure 6 — Curves showing sensitivity of photo-tube to 
various wave lengths of light. 
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Figure 7 — Curves showing characteristic relation of an- 
ode voltage and annode current in photo-electric 
tubes. 


the cathode, resulting in a small current flow (micro- 
amperes d-c). As might be expected, the phototube is 
not equally sensitive to all the different wave lengths 
of light. Figure 6 shows an interesting set of curves in 
this regard. It will be noted that the phototube is most 
sensitive in the ranges of invisible ultraviolet and in- 
visible infrared wave lengths which are beyond the 
range of the human eye. For some applications such as 
photoelectric pyrometers, this property is extremely 
fortunate. Since the output current of the phototube 
is so small, it is necessary to amplify it (by means of a 
pliotron) before it can be used for any practical purpose, 
such as operating a magnetic relay. Phototubes are of 
two types, the high vacuum type and the gas filled 
type. Curves of anode voltage versus anode current for 
both types are shown in Figure 7. A number of applica- 
tions of phototubes will be mentioned later. 
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The cathode ray tube, also illustrated in Figure 5, 
is mentioned here because of the important part it has 
played in the development of the science of electronics. 
Without this tube, the science of electronics would still 
be largely a matter of fumbling guess-work. With this 
tube, we are able to observe and record phenomena 
lasting as little as a millionth of a second. Furthermore, 
we can observe what is going on in a circuit without 
taking any power from the circuit. This is of extreme 
importance in electronic circuits where the total current 
under observation may be on the order of a millionth 
of an ampere. The cathode ray oscillograph, using a 
tube of this type, is indispensable for the manufacturer 
engaged in electronic work. In fact, a small portable 
cathode ray unit often finds much use in the hands of 
a user of electronic devices. This tube may be regarded 
as a multiple energy transformer. Electrical energy is 
transformed into heat in the cathode, and in this form 
assists in the liberation of electrons. The electrons are 
then accelerated electrically, giving them kinetic en- 
ergy. When the electron beam strikes the fluorescent 
screen, part of the kinetic energy of the electrons is 
transformed into visible light. Since the electron beam 
has very little mass, the deflection of this beam as 
viewed on the fluorescent screen, follows with extreme 
speed and accuracy the variations in voltage on the 
electrostatic plates which deflect the beam. 

The X-ray tube is another form of vacuum tube, 
which has many industrial uses. This tube may also be 
considered as a multiple energy transformer, in which 
the final energy transformation consists of an extremely 
high speed electron stream striking a target or anode of 
one of the heavier metals such as tungsten and molyb- 
denum, and by virtue of this impact transforming part 
of their kinetic energy into X-rays. X-rays are an ultra 
high frequency form of energy with very short wave 
lengths. Perhaps because of this very short wave length, 
they possess the remarkable property of penetrating 
many solids which are opaque to ordinary light. The 
higher the voltage on the X-ray tube, the shorter the 
wave length of the X-rays given off and the greater 
their penetrating power. Therefore, for many industrial 
X-ray applications, such as inspection of very heavy 
castings, a fairly high voltage X-ray tube is necessary. 
It might be interesting to note at this point that X-rays, 
ultraviolet light, visible light, infrared light, and radio 
waves all belong to the same family. They all travel at 


Figure 8 — Approximate comparison of current ranges for 
tubes used in electronic control. 
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Figure 9 — Sketch showing the action within the photo- 


tube. 
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Figure 10 — Sketch showing the action within the keno- 
tron and phanotron tubes. 
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Figure 11 — Sketch showing the action within the pliotron- 
and thyratron tubes. 
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Figure 12 — Sketch showing the action within the ignitron 
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Figure 13 — Sketch showing the action within the cathode 
ray tube. 


the same speed, and apparently their only difference is 
in wave length and frequency (the wave length of 
course being inversely proportional to frequency). 
However, these wave lengths vary over a tremendous 
range, from a few billionths of an inch for some X-rays 
to many hundreds of yards for some radio waves. 
Incidentally, there are several gaps in this family of 
energy radiations about which we, as yet, know very 
little. For instance, there are cosmic rays which ap- 
parently have a wave length about 50,000 times shorter 
than X-rays. There is also a gap between the infrared 
region and the short length radio wave. We shall. no 
doubt, hear more about these wave lengths after the 
war, when war-time developments become generally 
known 

Figure 8 gives a generalized comparison of current 
ranges for all of the tubes commonly used in electronic 
control. There is naturally some overlapping in current 
rating. For instance, the larger size thyratrons and 
phanatrons are considerably larger than the smallest 
size of ignitron 

Several sketches have been prepared to illustrate 
what goes on inside the various electron tubes. Figure 
9 illustrates the phototube; Figure 10, the kenotron and 
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phanotron; Figure 11, the pliotron and thyratron; 
Figure 12, the ignitron and Figure 13, the cathode ray 
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STEEL MILL APPLICATIONS OF ELECTRONIC 
CONTROLS 


There are many installations of electronic control 
equipment already in service in steel mills, and we find 
the list of successful applications is growing steadily. 
In making new applications of electronic devices, we 
must remember that these applications cannot be justi- 
fied unless there is no other satisfactory method of doing 
the job in question, or unless we can do the job better, 
faster or more economically than by any other known 
method. The following deals very briefly with a number 
of electronic applications in steel mills. 


Photoelectric limit switches — Perhaps the most com- 
mon usage of the photoelectric relay has been as a 
limit switch, controlling various electrical functions in 
response to the presence of some object which is either 
too light, too fragile, too heavy, too hot, too highly 
polished, moving too fast, or repeating too often to 
permit satisfactory operation with mechanical limit 
switches. All of the following applications of photo- 
electric relays can be generally classified as photoelectric 
limit switch applications, although the operating char- 
acteristics as well as physical construction for the vari- 
ous applications differ widely. Also, some of these 
applications require the combination of the photo- 
electric relay with auxiliary equipment, such as time 
delay relays. which may or may not be electronic. 
There are a number of different forms of photoelectric 
relays, varying from the simple form of relay which 
operates directly from an a-c circuit (circuit shown in 
Figure 14), to the extremely sensitive, high speed relays, 
which are capable of operating from variations in the 


Figure 15 — View showing high speed photoelectric relay 
connected to phototube. 
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Figure 14 — Diagram of connections of a simple a-c photo- 
electric relay. 


light source lasting only 1/10,000 of a second. Figure 
15 shows one of these high speed relays. Special en- 
closures are provided for relays which must operate 
under particularly adverse conditions, such as very 
dirty or very wet locations. Where a great deal of ex- 
traneous light, such as daylight is present, special light 
shields are used to exclude the effect of the extraneous 
light as much as possible. When the light beam must 
pass through a very dusty or smoky atmosphere or 
through some material which absorbs some light (such 
as glass or water) the normal distance between the 
light source and the relay must be decreased to insure 
sufficient illumination on the phototube. 

Wherever correctly applied, photoelectric relays have 
been found to be very satisfactory and dependable de- 
vices. Some of the applications on which the relays have 
been successfully used are tabulated below. 

1. Operation of counters, such as sheet counters on 

shearing lines or on sheet processing lines. 


2. On automatic sheet catchers, as shown in Figure 16. 
3. On rod mill shears. 

$. On runout table kick-offs. 

5. As automatic diverter on skelp mills. 

6. As a limited form of loop control on strip process- 


ing lines. 

Wherever a difficult or unusual limit switch applica- 
tion is indicated, the photoelectric relays should be 
considered as a possible solution. 

Photoelectric pyrometers — The photoelectric pyrom- 
eter is another interesting and successful application of 
the phototube and associated electronic equipment in 
steel mills. This equipment consists essentially of a 
phototube which “looks” at the hot body from which 
the temperature indication is desired. The output of the 
phototube is amplified in the conventional way, and is 
used to operate an indicating or recording instrument 
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Figure 16 — Among their many applications, photoelectric 
relays control automatic sheet catchers as shown here. 


or to operate a magnetic relay to provide automatic 
control of some processing equipment. These pyrometer 
equipments can be used successfully where the temper- 
ature of the hot body is within the range of 1400 to 
3000 F. Photoelectric pyrometers have been success- 
fully applied in the following steel mill applications: 

1. To indicate or automatically control furnace tem- 
peratures. 

2. To indicate temperature of steel during rolling 
operation. Figure 17 is a photograph of a pyrom- 
eter installation on a 48 in. shape mill. The indi- 
cating instrument for this pyrometer is in the 
roller’s pulpit. 


Figure 18 — In a pipe mill the phototube may be used to 
control fuel gas to the furnace according to skelp 
temperature. 
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Figure 17 — The phototube installation shown in the cen- 
tral foreground actuates a pyrometer in the roller’s 
pulpit. 


3. To provide automatic control for pipe welding 
process. Figure 18 is a sketch illustrating one meth- 
od of accomplishing this purpose. The pyrometer 
has also been used on continuous pipe mills, where 
it is usually arranged to provide automatic control 
of the speed through the heating furnace. 

4. To provide automatic stopping control on centrif- 
ugal casting machines. Figure 19 illustrates one 
method of accomplishing this. 

5. Pyrometer installations for determining color of 
the flame from the bessemer converter, have to a 
large extent removed the guess-work from the 
bessemer process. 

Figure 20 is a schematic diagram of a simple photo- 
tube pyrometer circuit. 

Photoelectric inspection — One of the most successful 
equipments for automatic inspection is that for detects 
ing pinholes in tinplate strip. This equipment consist- 
of a large number of phototubes with a system of lenses 
on one side of the moving strip, and an equal number of 
light sources on the other side. Any hole in the contin- 
uous strip passing between the lights and the photo 
cells allows a small flash of light to get through, setting 
up a minute electrical impulse, which is amplified in 
the conventional way and used to operate a marker 
which marks the edge of the strip at that point. In 
conjunction with a suitable timer, the equipment can 
also be used to operate diverter gates, and remove the 

defective sheets after the shearing operation. Figure 21 

is a photograph of the pinhole detector scanning head, 

and Figure 22 shows the marking device. 


The use of photoelectric scanning to determine the 
“flow line” on electrolytic tinplate which is being 
brightened by electric means; and to automatically con- 
trol the power input to this process in relation to this 
“flow line,” has been proposed and we believe it will be 
successful. The proposed equipment makes use of the 
difference in reflectivity between “‘unbrightened” and 
“brightened” tinplate. 

Motor speed control —'There are several successful 
installations where electronic equipment is used to 
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automatically control the speed of a d-c motor, by 
regulating the field current or the armature voltage. 
One of the newest of these applications is the so-called 
“photo-thyratron loop control” for automatic control 
of the loops on tinplate strip processing lines. This type 
of equipment is now in successful operation on high 
speed cleaning lines (2000 fpm), and also on side trim- 
ming and shearing lines. In addition to automatically 
and continuously holding the position of the loop, the 
equipment can be used to compensate for coil build-up 
or build-down and thus eliminate the rider roll rheostat. 
Figure 23 illustrates the idea on which the equipment is 
based. 

Another scheme which has been successfully used for 
holding constant tension on a strip, wire, or cable, being 
wound on a drum, makes use of the so-called “floating 
roll” principle. Figure 24 illustrates the fundamentals 
of this method of control. This equipment makes use 
of the fact that an a-c solenoid changes its impedance 
and power factor as the position of its plunger is changed. 
This provides a convenient means for shifting the phase 
of the a-c grid supply on a thyratron panel, thus regu- 
lating the output from this panel, which is used to 
control the field of a d-c motor. 

Miscellaneous applications — One of the most recent 
applications of electronic equipment on steel mill 
auxiliaries, is the “photoelectric amplidyne” type of 
control used on a number of the new electrolytic strip 
tinning lines to assure the winding of coils with smooth 
ends. The use of this equipment in conjunction with 
the winding reel on a sliding base, eliminates the neces- 
sity for the loop which is conventionally maintained 
just before the back tension device for the purpose of 
guiding the strip, and thereby saves one complete drive 
on the line. Figure 25 illustrates the way in which the 
dynamic scanning head “looks” at the edge of the strip, 
and gives the signal for the reel to shift in the proper 
direction to keep the edge of the coil square. Figure 26 
shows the fundamentals of the circuits which are used 


Figure 21— (below) Photoelectric scanning head for de- 
tection of holes in tinplate. 


Figure 22 — (right) The scanner of Figure 21 works with 
this marker to mark the edge of tinplate containing 
holes. 
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Figure 19 — In this application, the phototube acts to 
stop a centrifugal casting machine automatically. 
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Figure 20 — Schematic diagram of a phototube pyrometer 
circuit. 
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Figure 23 — (above) Schematic diagram of loop control on 
strip steel, as used in various processing units. 


Figure 24 — (right) Another use of electronic control is 
on automatic tension control, using a variable reactor. 


Figure 25 — (below) Automatic photoelectric control is 
used toshift a floating [reel so as to keep coil edges 
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with this equipment. The impulse from the scanning 
head is amplified in a suitable vacuum tube amplifier, 
and the output from this panel is used on the control 
field of an amplidyne generator which furnishes the 
power for a d-c motor used in shifting the reel. The 
high amplification factor and the high speed response 
of the amplidyne generator make it an extremely 
useful tool for use in conjunction with electronic devices 
in applications of this type. 

Another combination electronic and amplidyne con- 
trol equipment is the latest equipment designed for 
automatic operation of screwdowns on a reversing hot 
mill. 

Electronic timers find many applications, either in 
conjunction with other electronic equipment or with 
magnetic control. These timers make use of the fact 
that it takes a definite amount of time to charge or to 
discharge a capacitor through a fixed resistor. They are 
readily adjustable, are quite accurate over their range 
(up to about two minutes), and are extremely useful on 
a rapidly repeating duty cycle which would wear out 
timing devices of the conventional types. Figure 27 is 
a simplified circuit for a timing relay operated from a-c. 

Applications of electronic control and power tube 
equipments for resistance welding have been among the 
most wide-spread and successful applications of elec- 
tronic equipment. A large percentage of modern con- 
tinuous strip processing lines use seam welders for join- 
ing the ends of the coils together, and most of these 
up-to-date seam welders use electronic equipment both 
in the control and power circuits. The precise control 
of timing, and the absence of moving parts such as 
found on magnetic contactors and mechanical timers, 
give electronic equipment two outstanding advantages 
over other types of resistance welding equipment. 

Many battery chargers for station batteries in power 
generating stations are of the electronic type. These 
chargers are somewhat more efficient, and in general 
require less maintenance and cost less, than conven- 
tional rotating machines. 

An interesting new development, on which we have 
been delayed in making an actual installation because 
of the war, is the X-ray thickness gauge for measuring 


IRON AND STEEL ENGINEER, JUNE, 1943 





A-<¢ 
MOT! 








Mov 








the thickness of strip. This equipment is designed 
primarily for measuring the thickness of rapidly moving 
hot strip, a job for which we have had no very satis- 
factory device heretofore. This equipment makes use 
of the fact that the number of X-rays from a given 
source which go through a piece of steel are directly 
proportional to the thickness of the steel. Therefore, it 
is only necessary to provide equipment capable of con- 
tinuously and instantaneously measuring and indicating 
the intensity of the X-rays after they have passed 
through the strip. This problem has been solved by the 
use of electronic devices. One of the important ad- 
vantages of this equipment is that it operates without 
touching the rapidly moving hot strip. 

Another new development in which both the power 
and control equipment are of the electronic type, is the 
equipment now being built for induction flow brighten- 
ing on continuous electrolytic tinplating lines. This 
equipment takes power at conventional frequencies, 
and by means of a conventional rectifier and oscillator 
circuit such as used in radio transmitter stations, trans- 
forms the power to a frequency of 200,000 cycles. This 
high frequency power, flowing through a coil surround- 
ing the moving strip induces sufficient heat in the strip 
to melt the tin plated surface. Since as much as 1200 
kw of power are sometimes required for one line (equiv- 
alent to 24 large broadcasting stations), this equipment 
is very large and expensive. 

In an electric oven for continuous annealing of steel 
strip electronic equipment has been successfully ap- 
plied, in conjunction with temperature indicating 
equipment, to automatically hold the required tempera- 


ture on each of three zones. The adjustment of power 


Figure 26 — Fundamental circuit used in connection with 
automatic reel shifting control. 
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input to the annealing oven heaters is made by means 
of saturable reactors in the primary power circuit. 

Another interesting application of electronic control 
has been in connection with continuous annealing of 
steel wire. The wire is heated by passing current through 
the wire itself, and an electronic voltage regulator 
maintains a constant voltage on that section of the 
wire being heated. 


Electron tubes provide a means for obtaining the 
high voltage d-c used on electrostatic air filters, such 
as the precipitron. These high voltage rectifier tubes are 
also suitable for use on electrostatic smoke or dust 
collectors. 


SUMMARY 


The slight skepticism which greeted some of the 
earlier installations of electronic control equipment in 
steel mills, has now almost entirely disappeared. Al- 
though the fundamentals of electronic devices and cir- 
cuits have occupied a large proportion of the above 
discussion, we often find that the mechanical design 
problems of an application are more difficult of a good 
solution than are the problems of the electronic circuit 
itself. Sound application engineering has been combined 
with good mechanical and electrical design to produce 
equipment suitable for a great variety of applications 
and locations. Electronic equipment has proved its 
superiority in so many installations that it must now 
be considered on any application where it can do the 
job better, faster, or more economically than older 
methods. 


Figure 27 — Simplified circuit for vacuum tube timing 
relay operated from alternating current.” 
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DISCUSSION 


PRESENTED BY 


G. O. VAN ARTSDALEN, Chief Electrician, Henry 
Disston and Sons, Inc., Philadelphia, Pennsyl- 
vania 

J. H. HOPPER, Industrial Engineering Depart- 
ment, General Electric Company, Schenectady, 
New York 

E. H. ALEXANDER, Engineer, Industrial Control 
Division, Industrial Department, General Elec- 
tric Company, Schenectady, New York 

L. V. BLACK, Superintendent, Electrical Depart- 
ment, Bethlehem Steel Company, Bethlehem, 
Pennsylvania 

H. H. ANGEL, Assistant to Electrical Superintend- 
ent, Bethlehem Steel Company, Sparrows Point, 
Maryland 


G. O. VAN ARTSDALEN: Mr. Hopper has done an 
excellent job, and brought the subject down to our 
level where we could understand what he is talking 
about. I think the field for the use of this type of equip- 
ment is great. We know that much of it is being devel- 
oped secretly in the war effort and that after the war 
is over everyone is going to be very much benefited by 
these developments. 

There is only one thing in which I have especial 
interest and that is the photo-electric pyrometer. I 
would like to ask a question of Mr. Hopper: What is 
the difference between an ordinary thermocouple 
pyrometer and the photo-electric pyrometer as to the 
registering medium and does the impulse or the actual 
cause of temperature indication depend on the lumi- 
nosity of the heated zone, or is it just dependent on 
heat waves? 

I don’t know whether I have gotten that over clearly, 
but we have at times rolled brass that, when it comes 
from the mill at rolling temperatures, is almost black. 
We are rolling steel at the same temperature, and it is 
quite a luminous object. Now if the variation of tem- 
perature depends on the luminosity of the object whose 
temperature is being measured, how do you account 
for the correct registration of temperature in all cases? 

J. H. HOPPER: You remember the curve of the 
sensitivity of the photo tubes to the visible wave 
lengths of light and to the other radiations? The photo- 
tube is very sensitive to radiations of the longer wave 
lengths, that is, the “‘in-fra red” radiations which are 
longer than visible wave lengths, but which are heat 
rays. At the end of the red spectrum you get nothing, 
practically, but radiant heat, and even though a body 
looks black to the eye, it may be giving off large quan- 
tities of radiation in those wave lengths which would be 
detected by the photo-tube. 

In addition, if the body is giving off visible light, 
that may also be detected by the photo-tube — in 
fact, the two would add together. I would not say you 
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would necessarily get the same indication from steel 
at a certain temperature as from brass at the same 
temperature, but the indication will probably be much 
closer than one would expect by looking at the material. 

Each photo-electric pyrometer installation is initially 
calibrated against an optical pyrometer. This optical 
pyrometer itself only gives a correct temperature indi- 
cation where the object being measured has “black 
body” emmissivity. However, from a practical view- 
point it is not so important that such an instrument give 
an absolutely correct reading in degrees F as it is that 
a certain temperature gives the same reading on the 
instrument scale time after time and day after day; 
thus allowing operating practices to be determined in 
accordance with this reading. 

E. H. ALEXANDER: The question is a good one 
because it has to do with two things: First, emissivity 
of the substance being measured and second, the 
spectral response of a phototube versus a thermocouple. 

The perfect radiator is a black body which has an 
emissivity of unity and radiates an apparent tempera- 
ture equal to its actual temperature. Any object which 
has an emissivity of less than unity, such as bright steel 
or brass, radiates an apparent (color) temperature 
which is lower than its actual (true) temperature. Here 
is a practical example. Suppose a white china teacup 
with a blue band painted around the top is placed in a 
furnace and heated up. When the temperature has risen 
to a value where the cup gives off visible energy, the 
blue band looks brighter (hotter) than the white por- 
tion. This is because the blue band is a better emitter of 
radiant energy, although all portions of the cup are at 
the same temperature. Therefore, pieces of steel or 
brass or brick would all have different apparent tem- 
peratures for the same actual temperature due to their 
difference in emissivity. 

The second part of the question deals with the sensi- 
bility of the temperature measuring device to all the 
energy being radiated from the hot body. A thermo- 
couple is a total radiation device, whereas a photo- 
tube is generally responsive to a more restricted portion 
of the total radiant energy. However, the phototube 
is especially responsive to infra-red or heat waves, 
which makes it a good heat measuring device. 

L. V. BLACK: I might clarify one point brought out 
in the paper, concerning the photo-electric tube focused 
on a beam on the 28-inch mill. It is a quite important 
and economical piece of equipment for a steel mill. The 
speaker mentioned that the photo-electric cell would 
record on the dial in the roller’s pulpit, the temperature 
of the steel. The roller, being supplied with a chart 
showing gauge settings for various beam temperatures, 
can then adjust the settings of the finishing rolls so as 
to get uniform and close tolerances on the finished 
product. 

Knowing that underweight beams are rejected a roller 
will have a tendency to finish roll the beam on the 
heavy side. Both over and underweight beams are 
objectionable for many reasons. Close observations to 
finishing temperatures and gauge settings will produce 
good uniform beams within specification tolerances. 

H. H. ANGEL: At our Sparrows Point plant we 
have a number of electronic controls in operation. I 
believe that every one of them is working very well. 

(Please turn to page 75) 
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Carbou Brushes - 


THEIR SELECTION, APPLICATION, AND MAINTENANCE 


eee. Cnumerating some of the factors which guide the se- 


lection, application and maintenance of carbon brushes 


ASSISTANT SUPERINTENDENT, ELECTRICAL DEPARTMENT 


WHEELING STEEL CORPORATION 


STEUBENVILLE, OHIO 


A EVER since the day that Edison introduced the 
first bi-polar generator to the world, operating men 
have strived to find a better brush for his particular d-c 
machine. Today, some sixty odd years hence, individual 
opinion differs in respect to what constitutes satis- 
factory brush operation. Of course, it is generally agreed 
that the preservation of the commutator is paramount 
with the other essentials falling in line. 

When one purchases a d-c machine today, whether it 
be a motor or generator the chances are about equal 
that it has not been supplied with the proper brushes. 
This may seem like rather harsh words to be thrown at 
the electrical machinery manufacturers, but I believe 
most maintenance men, operating in the larger manu- 
facturing plants will heartily agree to this statement. 
True, the electrical manufacturers working together 
with the carbon brush companies have done a splendid 
job in building their machines and applying brushes so 
that good commutation may be had and at the same 
time maintaining fair brush life, negligible commutator 
wear, quietness in operation and freedom from injur- 
ious sparking. 

Unfortunately we have today hundreds of different 
types of motors and generators, operating under at 
least that many conditions if not more. Theoretically 
speaking, each different type of machine will require 
a different type of brush for each particular operating 
condition, and of course, there are not that many types 
of brushes manufactured by the combined brush manu- 
facturers. 

We have noticed in our plant, in Steubenville, that 
motors operating highly successful with a certain type 
of brush in one locality will not do so when placed in 
another locality until a different type of brush is used. 
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The maintenance man after having a new machine 
turned over to him, supposedly correctly assembled 
ready for operation, should first check over the machine 
to his entire satisfaction, noting with particular care 
that the brushholders are properly aligned and _ posi- 
tioned. Generally, it is conceded to try the brush that 
the machinery builder has supplied; however oft times 
his better judgment will tell him that the wrong brush 
has been furnished. After this new machine is placed in 
operation and you do find that the commutation is 
bad or it has some brush ills, one of the first paths of 
least resistance is to call in the manufacturer’s engineer. 

He most likely phones the doctor 
that sold the original brush. The brush salesman diag- 
noses the case, prescribes certain medicine or if you 
please another type of brush and if he cures your ail- 
ment, the prescription is alright and if he kills you 
well, you are just out of luck. Suppose his cure fails; 
you reluctantly call in another brush expert and 
he will invariably “‘guarantee” a brush that is the 
“cure-all.” This guarantee, you will note, is only good 


the salesman 


for brushes on a money-back policy. Who pays for all 
labor lost, time out of service, repairs to the machine? 
The purchaser of course. For your new machine you 
should have what the medical profession calls an in- 
terne. One that can nurse the machine along until such 
time in your judgment, it can be pronounced cured. 

This new machine after being placed in operation 
should be given daily checks for at least three months 
and of course periodically thereafter. 

These checks should be made to determine the fol- 
lowing potential troubles: brush wear; commutation, 
commutator wear and surface; air condition; and brush- 
holders. 

The above four conditions are so closely interlocked 
that you can hardly mention one without drawing the 
others into the picture. 
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Brush wear — Your first thought is what kind of 
brush is it? Is it soft, hard, porous, non-porous, metallic 
or what? 

The porous brush will absorb moisture and the 
amount of moisture is dependent on the air used in the 
forced ventilating system. Along with the absorption of 
moisture internal dirt is carried into the pores of the 
brush. Due to friction heat, moisture is driven out and 
leaves the dirt forming an abrasive and in time scores 
the commutator which in turn will cause excessive 
brush wear. A porous brush also demands excessive 
pressure causing greater frictions and aids in shortening 
its life. 

Has any one given serious thought to controlling the 
humidity along with the cleaning of the air? I have 
noticed with particular interest in the fall of the year 
at certain times, how moisture gathers in an increasing 
amount on brushes, brought about by the relative 
change in the humidity of the air. 

Regarding porous and non-porous brushes we had a 
very interesting case and in some ways it may seem 
like a tall story, but never-the-less here are the true 
facts. 

In 1929 we installed among many other large motors 
a 1650 hp, 750 volt d-c reversing motor driving the 
vertical rolls on our slabbing mill. From the start this 
motor was carrying 200 per cent overload peaks and 
subjected to the hard knocks that the usual slabbing 
mill motor has to take. Of course the original brushes 
showed great signs of wear and the carbon brush repre- 
sentative was called in. It happened that the head engi- 
neer of this particular brush company came down to 
our plant and carried on the diagnosis and rendered an 
opinion, that we were lucky to receive five to six months 
wear out of his very best brush, the one he had pre- 
scribed originally. Brushes as they are, are rather ex- 
pensive pills, so we decided to approach another manu- 
facturer, but his story was about as bad, but in our 
opinion his brush was far superior. We purchased a set 
and placed these on the machine without even touching 
up the commutator. Believe it or not, those brushes 
lasted for ten years. Yes, to be specific, ten years and 
two months, causing only negligible wear to the com- 
mutator with near perfect commutation. These brushes 
would have easily ran another five years had it not been 
that the copper shunts had deteriorated to such an 
extent it was dangerous to operate them any longer. 
Of course this is not very profitable from this brush 
manufacturer’s point of view. 

You are all going to ask, how did you get ten years 
out of a brush operating under such conditions. This 
brush was a hard solid, non-porous one of foreign make 
and cannot be purchased today. 

In selection of a brush, besides the previously men- 
tioned humidity and its associated electrolysis you 
must take into account acid fumes, oil vapors, dirty air, 
direction of air stream for cooling the machine and other 
influences. After observing these conditions and the 
impossibility to eliminate the bad features, your next 
best bet then is to obtain a brush which possesses a 
mild polishing action to reduce the commutator film 
as much as possible 

About two years ago we installed a new shear-leveler 
line. The leveler motor was direct connected to the 
leveler through a flexible coupling. The d-c motor on the 
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leveler ran just about as good as you would want it, 
for two months and then all of a sudden our interne 
reported that the commutation was bad and it looked 
to him as though we had an open armature circuit or a 
partially intermittent ground in the shunt-field. A close 
inspection of the motor revealed that there was leafing 
on the commutator bars and a heavy oxide film forma- 
tion. A test of the motor showed that it was alright 
electrically. The brush salesman was called in and he 
suggested the same type of brush, medium soft, porous 
brush, with a different bevel. This brush was installed 
and it worked fine for about three weeks and then we 
experienced the same trouble all over again. Finally we 
chose a little harder brush having a small amount of 
abrasive material to keep the commutator clean. This 
machine has been running now for one year, with fair 
commutation, and good brush life. We might add this 
particular motor is subjected to a variety of conditions, 
namely, acid fumes, mill scale, oil vapor and severe 
mechanical shocks. 

Most manufacturers in choosing a brush are some- 
what guided by voltage between bars. For low voltage 
a metal graphite is the choice, but for high voltage be- 
tween bars they choose a high resistance graphite or 
carbon brush. However we believe they overlook some 
very essential points, namely, those indicated above. 

Commutation — It is important that the commutator 
surface be inspected at regular intervals and be main- 
tained in as perfect shape as possible. 

We have found that the use of a strobatac is of in- 
calculable value in detecting high spots, flat surfaces 
and other marks on the commutator. By the use of this 
instrument you are able to see to grind the commutator 
to a near perfect condition without the usual stopping 
of the machine to inspect the surface. 

All commutators should be accurately under-cut, 
removing all mica on sides. 

Strange happenings often are observed when your 
so-called interne takes over a patient. We had under 
observation three 1000 kw synchronous motor-driven 
generators. Two of these machines were being operated 
in our 66 in. mill motor room and the third in the power 
house. This latter machine was of an older vintage and 
of course of much heavier design throughout. The two 
sets in the motor room from the start had bad brush 
life, commutation was extremely bad on heavy peaks 
and parallel operation was not any too good. The 
machinery manufacturer was consulted and his repre- 
sentative played around with the machine for a week, 
but it was all in vain. 

It so happened that one day shortly after we had 
purchased a strobatac and were experimenting with the 
instrument we tried it on one of the 1000 kw machines. 
Much to our surprise we noted that when sudden peak 
loads or shocks were thrown on the machine, the stro- 
batae indicated that a slight angular displacement of 
the armature took place. This gave us an inkling as to 
what was wrong so we immediately put on as high a 
resistance brush as possible which had a tendency to 
arrest this sudden peak or shock resulting in longer 
brush wear, better commutation and paralleling. Now 
the 1000 kw machine at the power house behaves much 
differently; the fly-wheel effect of this machine being 
greater than the ones in motor room seems to overcome 
this momentary shock with the result that we can use a 
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natural graphite brush with marked results in commu- 
tation. 

Air condition — Speaking of dirt, we have installed 
in one of our mills an enclosed forced air cooled motor- 
generator set. The ventilation system was so arranged 
that the air was forced in from the back of the machine 
and supposedly through the risers and pole piece 
across the commutator and then out through louvres 
near the bottom of the enclosing case. 

After this machine had been running sometime our 
interne reported that excessive brush wear was being 
encountered. This case was finally run down and we 
found that the machine instead of discharging the air 
near the floor where the designer had intended was 
creating a vacuum and pulling in dirty air from the 
floor across the commutator and discharging it through 
the louvres in the top of the enclosing case. Changing 
the enclosing covers rectified this condition. 

It is our opinion that ventilation of motors should be 
varried out with larger volumes of air with low velocity, 
resulting in better cooling and less dirt being carried in 
air stream. 

Brushholder — The brushholder is also a paramount 
factor in brush life. If one could procure a milled slotted 
brushholder fitted with an accurately machined surface 
brush, instead of the sloppy fit holder and the rough 
sawed brush, brush life and commutation would be 
decidedly improved, as it prevents brush rocking result- 
ing in less sparking. 

In the past few years the double brush has become the 
vogue. The general practice of the double brush to my 
knowledge is very good, but brush manufacturers have 
not advanced as rapidly in applying the correct brushes 
as the machinery builders have in designing the brush- 
holders. We believe different grades of brushes should 
be used. The leading brush should be natural graphite 
and the trailing brush will depend upon operating 
conditions. 

It is not the intention of this paper to go into details 
how to select, apply and maintain brushes, but rather 
to point out many of the factors that guides us in the 
selection, application and maintenance of them. 


HOPPER Lcscudsscou 


(Continued from page 72) 





Originally, when the first photo-tube controls came out, 
they were regarded as “doo-dads” and were put on 
applications which were not so very important. As long 
as the tube was working, it was fine, but when it was 
out of commission, you could get along without it until 
somebody could fix it up. 

Nowadays. when they are put in operation, they must 
operate, and I want to bring out the point that they 
must be kept operating and you must have a mainte- 
nance organization to service them. On the very im- 
portant jobs where they are used, if they get in trouble, 
your mill may go down. 

For example, we have a number of electronic timing 
devices. I recall one in our coiled skelp mill and another 
in our hot-strip mill, and for those devices it is necessary 
to maintain spare tubes and also hundred per cent 
spare units. In other words, when there is trouble, the 
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electrician will put in new tubes which may not fix the 
trouble. The next thing is to change the whole device, 
because without this the mill cannot be operated. In 
our coiled skelp mill we had a rather simple timing 
device and we maintained one pair or tubes for it and 
a complete spare. This timing device was mounted at 
the control desk and received abuse from the operator 
moving against the desk too hard at times. At the time 
our spare was out of commission and we couldn’t fix it. 
We had no transformer and we had to take the means 
of preparing a magnetic time device which could be used 
in its place if the regular unit was out of commission. 

It is thus very essential that those devices should be 
kept in operation and that you have men who can take 
care of them. I don’t suppose there are many men in 
the steel mills, however, who really can locate the 
troubles which may occur unless it is just a matter of 
replacing a tube or replacing a wire which might be 
burnt off — because if you look at the back of some of 
those devices, especially on the electronic controls for 
spot welders, or for the welding heads, you will find a 
mass of probably hundreds of small wires, resistors and 
condensers. When you first look at one of those, you 
become horrified and wonder how anybody in the steel 
mill will ever fix them. But somehow or other all of 
the troubles which are expected just do not happen. 
I know more fellows are trying to learn more about 
these devices, because we have been told that after the 
war is over, we will have more of these devices in 


service where we have never had them before. Naturally, 
these must be maintained with a minimum of delay 
like any other piece of equipment. 
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THE Hable or Eacy Steel 


by Aland G. Gatcheller 
DIRECTOR, IRON AND STEEL DIVISION 


WAR PRODUCTION BOARD 


WASHINGTON, D. C. 


A PITTSBURGH and Washington are as unlike as 
two cities can be. In Pittsburgh, for instance, you make 
steel and in Washington we merely talk about making 
steel. At times, I suppose, you folks from the Monon- 
gahela and Allegheny valleys, from the Ohio River 
valley and from all the other valleys, including the 
Mahoning valley, where Frank Flynn comes from, be- 
lieve that Washington talks too much about steel. 

In one respect, however, I find that Pittsburgh is like 
Washington. You have men in industry here who are 
pleasantly toying with the notion that the country is 
well over the hump with regard to its steel supply. 
There are folks in Washington who, strangely, have the 
same mistaken, if comforting, idea that ‘‘steel is easy,” 
that we can prepare shortly to go back to the manu- 
facture of steel for gimeracks and other products which 
were part of our easy pre-war living. 


Mr. Batcheller (right) discusses the steel situation with 
F. E. Flynn (center), president of the Association of 
Iron and Steel Engineers and manager of Republic 
Steel Corporation’s Warren district, and J. A. Clauss, 
formerly of Great Lakes Steel Corporation. A special 
assistant to Mr. Batcheller, Mr. Clauss has recently 
taken over the position of chief of plant facilities 
branch of WPB, supervising the steel expansion pro- 


gram. 





oeee Mr. Batcheller’s talk, ‘given before 
the A. I. 8S. E. Spring Conference in Pitts- 
burgh, May 10, 1943. was the first definite 
information announced on the progress of 
the steel expansion program ....the data 
set forth formed the basis of subsequent 


news releases .... 


I came out here partly to meet you men of the Asso- 
ciation of Iron and Steel Engineers, without whose co- 
operation the war cannot be won, and, partly, like a 
Don Quixote tilting at a windmill of rumors about 
“easy steel,” to set forth some of the facts about the 
steel situation. I hope to show you what our overall 
steel situation is, and to tell you how the capacity for 
making steel products meets the requirements of the 
Army, the Navy, the Maritime Commission and the 
other claimant agencies for which the Steel Division 
and the steel industry are now working. From this 
picture I hope you will understand that the steel indus- 
try is not yet near the hump of steel requirements to 
win this war, and certainly is many months, perhaps 
years, from being over the hump. 

Perhaps the place to start is a definition of the word 
“easy,” which, as you know, is a market expression 
applied to steel and to various other commodities when 
the speaker wants to convey the idea that the supply 
is somewhat beyond demand, at least temporarily, and 
that the supplier, at least temporarily, can relax from 
his labors of production. 

No one can rest in war. On the Tunisian and other 
battlefields there is an ebb and flow of the infantry and 
armored forces, with greater pressure from the enemy 
at times, and little or no pressure at other times. Yet 
General Eisenhower and General Montgomery prob- 
ably never regard any situation as “easy” since hard 
bloody fighting is sure to follow each momentary 
slackening. An easing of the situation in Tunisia is 
never an indication to Montgomery and Eisenhower 
that the tankmen can go to sleep beside their tanks and 
that everyone so inclined can go for a pleasant weekend 
to wherever you go for a pleasant weekend in North 
Africa. An easing of the situation in Tunisia is never an 
indication to Montgomery and Eisenhower that the 
war is over. 

In the steel industry it is much the same. An easing 
of steel demand, as determined by a glance at mill order 
hooks, indicates little as to the general trend. It cer- 
tainly does not indicate that from now on there will be 








plenty of steel, and that the industry can soon resume 
the shipment of seven million tons a year for passenger 
automobiles. 

No one can say how long the war will last, or how 
many million tons of steel will be consumed in winning 
it. Hence the use of the customary peacetime steel 
market expressions such as “easy,” “‘tight,’’ “soft in 
spots,”’ by steel producers or by anyone else connected 
with the steel industry is anachronistic, hardly appli- 
cable to wartime conditions. It doesn’t fit the situation. 

If, however, one complacently believes that the war 
has already been won, and that the decisive stage is 
past, such words as “easy” and “tight” might safely 
be applied to fluctuations in steel demand. But the war 
has not been won, the difficult stages are yet to come, 
the big battles have not yet been fought. 

There are many specific reasons why we cannot allow 
talk of easy steel to interfere with production of steel 
for the war. Management would weaken itself and 
slacken its efforts if convinced that the supply situation 
is equal now to any demands that are likely to be made 
upon it. Without the utmost effort by steel plant oper- 
ating men and engineers the war would be lengthened, 
perhaps lost. At the same time, statements that “‘steel 
is easy,” if spoken by men who in peacetime would be 
in a position to appraise steel supply in the light of 
demand, will undeniably reduce production because of 
its effects on steel workers. 

I grant you that the mill worker, with a son in 
Bizerte, might not slow down at his work because some 
Steel Division or steel industry official says that steel 
is easy. The situation will never be easy for a man with 
a son in Bizerte until his son comes safely home. But 
there are other workmen and plant managers whose 
sons are not yet facing death in North Africa and who 
might, if told that steel is easier, take the next afternoon 
off to go to a baseball game. One result of printed state- 
ments about easy steel might be increased absenteeism, 
since it would not be logical to overstrain at the job 
if we have plenty of steel. 

The fact is: We do not have enough steel. We are 
short, not only of steel but of many things which, if we 
had an adequate supply, would shorten the war and 
save lives. You may recall that the United Nations 
except for Russia, have not been foresighted in the 
matter of steel supply for this war. The United States 
got a late start in the world-wide rearmament of the 
nineteen thirties during which Germany and Japan 
were building up great inventories of materials and 
weapons. For more than ten years prior to the attack 
on Pearl Harbor, the sky was filled with war clouds 
which Americans for the most part hoped would be 
just blown away. World events, leading to the present 
World War, had no significant effect on American steel 
output through 1940. Starting with 1933, when Hitler 
climbed to power and the German industrial machine 
began preparing for war, German steel production rose 
sharply. The record shows that during 1936, 1937, 1938, 
1939 and 1940, steel production in the United States 
ranged from 39 per cent to 82 per cent. 

You men will be interested in this record of 
how late the industry of the United States received 
the signal to start production in an arms race in which 
the survival of the nation, and of its allies, is at stake. 
Part of the burden which is now weighing on you must 
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be attributed to a late start. Because we are late, we 
must be quick, which in the case of the steel industry 
means overloading men and equipment with orders 
that have to be filled in the shortest possible time. 

In 1931, Japan invaded Manchuria, the first of the 
aggressions which was seen by some clearheaded ob- 
servers to be a pattern for further aggressions and the 
development of a new world war. Yet, it seems almost 
unbelievable today that steel production in this coun- 
try dropped to an average of 37.6 per cent in 1931 from 
the 62.5 per cent rate of the previous year. The record 
shows that in 1933 Germany quit the League of Nations. 
But true to this almost fantastic pattern, steel output 
in the United States dropped again, this time to an 
average for the year of 33.1 per cent of capacity. 

By its seizure of Ethiopia in 1934, Italy clearly proved 
to the world, if more proof were needed, that a new 
world war was in the making. The Germans jumped 
steel production by five million tons in 1934, and the 
great arms race was on. In the same year, Japan, pro- 
ducing more than four million tons of ingots, doubled 
its output of 1930. It was in the next year, 1935, that 
Hitler became Chancellor-President of the German 
Reich, and German industry lifted its production to 
almost eighteen million tons. 

In 1936 at Buenos Aires, President Roosevelt asked 
the nations of the New World to help prevent a new 
war in the Old World but Germany in that year raised 
its steel output to almost twenty-one million tons, and 
prepared for Hitler’s repudiation, in 1937, of the war 
guilt of the Treaty of Versailles. By 1937, American 
steel output had climbed to a level of 72 per cent be- 
cause of a combination of factors which did not include 
definite steps to prepare for war. From 1937 through 
1940, the rate of steel plant operations in our country 
showed little effect of the war alarms which were sound- 
ing everywhere through the world. When in 1938, 
Germany invaded Austria and annexed the Sudeten- 
land, American steel output dropped sharply to an 
average of 39.6 per cent from the more than 72 per cent 
rate of the year before. America still was hoping the 
war clouds would blow away. 

When Germany invaded Poland and Denmark and 
created other acts of aggression in 1939, U. S. output 
of steel, the basic material for making war, rose to 64.5 
per cent of capacity. No one can call an operating rate 
of 64.5 per cent all-out, or even half-out, preparation 
for war. In 1940, which was not so very long ago, 
France, with its Maginot line turned and overrun, 
provided us with the most frightening news of our time. 
France surrendered to Hitler. Steel production in the 
United States, however, averaged only slightly more 
than 81 per cent of capacity for the year of 1940. You 
will agree with me that the record of those post-war 
years is astonishing. In the four years ended December 
31, 1940, American steel production totaled 100 million 
tons under its capacity while Germany and Japan 
during the same period were producing 132 million tons. 
But — and this is the key to the whole situation 
Germany was allocating as much as 75 per cent of its 
steel for war use, while a very small part of America’s 
production was for war. 

That is, despite our overwhelming productive ad- 
vantage in capacity, Germany actually was using a 
greater tonnage of steel for direct war use in those 
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Figure 1 — Variations in total blast furnace capacity and 
production from 1937, with projected capacity to the 
end of 1943 increasing to 71,000,000 tons per year. 


Figure 2— New furnaces account for almost three-quarters 
of the added blast furnace capacity, with rehabilitated 
furnaces, enlarged furnaces, and improvements in 
auxiliaries sharing the remainder equally. 


TABLE | — Increase in Blast Furnace Capacity. 


Improvement in 


Month New Rehabilitated Rebuilt and equipment Total 





1942 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


1943 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 


furnaces 


227,000 
227 000 
546,000 
546,000 
$26,000 
$26,000 
826,000 
1,258,000 
1,258,000 
1,650,000 
2,010,000 
2,010,000 


2,442,000 
2,442,000 
2,442,000 
2,442,000 
3,304,000 
4,166,000 
5,498,000 
6,605,000 
7,438,000 
8,253,000 


furnaces 


32,000 
176,000 
176,000 
176,000 
176,000 
176,000 
176,000 


401,000 
667,000 
667,000 
967,000 
967,000 
967,000 
967,000 
967,000 
967,000 
967,000 


enlarged 
furnaces 


131,000 
285,000 
285,000 
325,000 
469,000 
469,000 
631,000 
749,000 
749,000 
809,000 


841,000 
$41,000 
$41,000 
841,000 
1,007,000 
1,007,000 
1,007,000 
1,007,000 
1,007,000 
1,007,000 
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(Sinter, dry, 


blast, ore) 


62,000 
127,000 
319,000 
319,000 
458,000 
$58,000 
$58,000 


$58,000 
£58,000 
458,000 
£98,000 
676,000 
676,000 
676,000 
746,000 
846,000 
931,000 


net tons 


227,000 
227,000 
677,000 
831,000 
1,111,000 
1,245,000 
1,598,000 


2,584,000 
3,033,000 


« 


3,455,000 


+,142,000 
4,408,000 
4,408,000 
4,748,000 
5,954,000 
6,816,000 
8,148,000 
9,325,000 
10,158,000 
11,158,000 
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Figure 3 — Production and capacity figures for open 
hearths, with projected increases showing a total 
capacity of over 84,000,000 early in 1944. 


years than was the United States, operating on a re- 
stricted basis. Yet Germany’s needs for steel in some 
important ways were and are less than ours. Germany 
does not need to use several millions of tons of steel 
each year for merchant ship plates because her war, 
primarily, is a land war. Submarines do not require 
much steel in comparison with the volume of surface 
ships we are putting upon the seas. In this war, Ger- 
many does not have a large navy, and the steel require- 
ment of its naval forces is slight compared with the 
requirements of our own navy. Since we must carry the 
war across the seas, we need a large Navy and a large 
merchant marine which requires many millions of tons 
of steel a year. The steel German railroads require 
certainly is considerably less than is needed by the 
American railroads. Some of the other claimant agen- 
cies which take a large share of the steel produced by 
our mills do not exist in Germany, which produces steel 
chiefly for the Army. 

While the United States can make much more steel 
than Germany, it needs much more. Our advantage in 
greater steel capacity is not large enough for much 
comfort. We were years late in entering the rearmament 
race. That is why you steel plant operators and engi- 
neers must operate your mills even more effectively to 
make the steel that we need now and should have made 
before. It is a tough job. We are trying to catch up to 
Germany's war inventory and to that unknown war 
inventory of Japan which, with its industrial capacity, 
must be somewhat larger than most of us have believed. 
To catch up to Axis inventories, we must get more out 
of existing steel plant equipment and we must hasten 
our lagging steel expansion program to completion. The 
situation with regard to steel melting capacities is 
shown by the accompanying charts which indicate how 
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Figure 4 — Approximately 80 per cent of the increase in 
open hearth capacity is in new furnaces, with furnace 
enlargements and hot metal contributing the balance. 


production and capacity have increased during recent 
years for blast furnaces and open hearth and electric 
furnaces. 

Figure 1 shows variations in blast furnace capacity 
and production from 1937, when capacity on January 
1, was 54 million tons, to January 1, 1943, when blast 
furnace capacity was 68 million tons. At the end of the 
expansion program, now scheduled for completion in 
October for blast furnaces, capacity will be 71 million 
tons. 

The increase from 51 million tons of open hearth 
capacity on January 1, 1937 to 78 million tons on Jan- 
uary 1, 1943 is shown in Figure 3. In February, 1944, 
unless we run into further delays, the openhearth ex- 
pansion will lift capacity to more than 84 million tons. 

Electric furnace capacity, so important in war be- 
cause of the need for the most highly controlled alloy 
steels, for aircraft and other uses, has soared in recent 
years. Capacity at the beginning of 1987 was slightly 
under a million tons but increased to four and a half 
million tons on January 1, 1943. When the last electric 
furnace project in the expansion program is completed 
this fall or early winter, the industry’s capacity to 
make steel by the electric furnace process will be six 
and a half million tons, or more than eleven 
production of alloy steel by this process in 1988 (Figure 
5). 

These charts undeniably illustrate the industrial 
might of the United States but they should be consid- 
ered in the light of the enormous demands which are 
being made upon American industry. Despite the im- 
pressive figures on capacity and production, we will 
not have all the steel we need for the third quarter of 
this year, and for the fourth quarter. So we must ask 
vou to force still greater production of the steel the 
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Figure 5 — The spectacular increase in electric furnace 
capacity and production will result in an annual cap- 
acity of almost 6,500,000 tons before the end of 1943. 








Government demands from your present equipment, 
and must fight still harder to complete new projects 
now under construction. 

I cannot report to you that we have made sensational 
progress in hastening the completion of the expansion 
program in the face of competition for vital components 
and materials from other war projects carrying higher 
ratings. Many thousands of tons of steel will not be 
made in 1943 because of the frequent setting back of 
the completion dates of blast furnace, open hearth, elec- 
tric furnace and other projects. Delays in new rolling 
mills are threatening us. Some responsibility for the 
delays must be taken by individuals who have 
not done all they could to complete these projects. 
Many of us are at fault, in Washington, as well as in 
Pittsburgh. Perhaps because some of us have believed 
at times that “‘steel is easy” and that the last ounce of 
our efforts need not be expended because of a mistaken 
notion that the steel industry is “over the hump” of 
war demand. 

I am going to show you how the expansion program 
is lagging and then I hope to suggest some ways in 
which you can help to speed the program to completion 
(Figure 6). 


TABLE !I!I — Increase in Open Hearth Capacity. 


Accumulated to New Hot 
end of month furnaces Enlargement metal Total 
1942 
ee SCt—<“<i<‘i LC t:tC Chm 20,000 | 40,000 60,000 
February 30,000 145,000 40,000 215,000 
March 80,000 175,000 40,000 295,000 
April 300,000 247,000 256,000 803,000 
May 300,000 347,000 376,000 1,023,000 
June 344,000 347,000 412,000 1,103,000 
July 380,000 347,000 412,000 1,139,000 
August 380,000 347,000 412,000 1,139,000 
September 380,000 347, 000 412,000 1,139,000 
October 380,000 374,275 652,000 1,406,275 
November 380,000 37 75 652,000 1,406,275 
December 577,000 37: 5 652,000 1,603,275 
1943 
January 727,000 374,275 652,000 1,753,275 
February 907,000 374,275 652,000 1,933,275 
March 907,000 374,275 652,000 1,933,275 
April 907,000 374,275 712,000 1,933,275 
May 1,488,000 374,275 712,000 2,574,275 
June 2,925,000 162,275 712,000 1.099.975 
July 3,840,000 570,275 712,000 5.122.275 
August 3,990,000 606,275 712,000 5.308.275 
September 4,423,000 676,275 712,000 5,811,275 
October 4,979,000 676,275 712,000 6,367,275 
November 5,413,000 676,275 712,000 6,801,275 
December 5,438,000 676,275 712,000 6,826,275 
1944 
January 5,438,000 67 5 712,000 6,826,275 
February 5,438,000 71 5 712,000 6,866,275 
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Figures 6 and 7 — In the face of competition for vital components and materials from other war projects carry- 
ing higher ratings, completion dates of the various parts of the steel program have been repeatedly set back 


and now stand as shown in these charts — six months to a year later than originally scheduled. 


On January 31st, 26 per cent of the new coke oven 
capacity called for in the program had been installed. 
At the end of May, we expect to have 30 per cent of the 
coke capacity installed, with the program now sched- 
uled to be almost completed at the end of next De- 
cember. Between now and the end of this year we expect 
to complete the installation of more than five million 
tons of by-product coke oven capacity. The by-product 
coke oven capacity expansion on May 1 is running 
more than a million net tons behind schedule, a showing 
which must indicate to you the need for getting still 
more production out of the facilities already built. 

A glance at the sintering plant, blast furnace, open 
hearth furnace and other programs tells the same story, 
which is capacity coming in later than it should with a 
resulting substantial loss of material that should have 
been produced to help win the war. On January 31, 
sintering capacity expansion was 18 per cent complete. 
On May 30, sintering expansion will be 35 per cent com- 
plete, but the program, as now outlined, is scheduled to 
reach its final stage in November, approximately four 
months later than originally scheduled. Six and a half 
million tons of sintering capacity remains to be com- 
pleted by the end of November. 

The blast furnace expansion program in January was 
37 per cent complete, reaching 40 per cent on February 
28, and will touch 57 per cent on May 30, a little better 
than half complete on a schedule which will not see the 
entire blast furnace program, including new, enlarged 
and rehabilitated furnaces, at the completed stage until 
the end of November (Figure 7). 

Although we need more steel in a wartime period in 
which we are not likely to have enough until the last 
shot is fired, the open hearth expansion program has 
been drastically slowed down. At the end of January of 
this year, the open hearth program was 30 per cent com- 
plete, and should, regardless of pressures from other 
competing programs, reach about 40 per cent on May 
30. Unless something happens that we cannot foresee, 
the open hearth building program will be completed in 
February, 1944, approximately six months later than 
originally scheduled. 

Electric furnace capacity expansion was 28 per cent 
complete in January, made no gain in February or 
March, will rise to 44 per cent in May, and will reach 
full completion in October, from three and a half to 
four months late. While the demand for alloy steel from 
the armed services in this war has been enormous, far 
exceeding anything we had known in the first World 
War or in peacetime, the new electric furnace capacity, 


from which much of the alloy steel, particularly of 
aircraft quality, will come, has likewise been slow and 
must be speeded up. 

Delay means a substantial loss in production. The 
delay in the increase in open hearth capacity now indi- 
cated apparently will cost us close to 1,600,000 tons of 
steel. If the open hearth program had progressed as 
scheduled, the 1,600,000 tons of steel would have been 
produced in 1943, when needed most, rather than in 
1944. The loss in electric furnace production, provided 
no additional delays take place, will amount to ap- 
proximately 502,000 net tons of alloy steel. That is 
almost as much alloy steel as we made in electric 
furnaces in the first two months of this year. Our pro- 
duction of steel is not so large, in relation to the de- 
mands being made upon it, that we can overlook one 
step that will bring the expansion program nearer 
completion and will produce one additional ton of steel. 

For the steel men who groan at the lack of under- 
standing and the slowness with which the government 
sometimes does business, there is a remedy which can 
be self-administered and taken internally. Before you 
tell yourself: “I cannot do business with Washington,” 
remind yourself that “you cannot do business with 
Hitler or Hirohito.”’ Before you tell yourself: “It’s 
Washington’s fault,” be sure that you have done every- 
thing you can to facilitate your project with the tradi- 
tional ingenuity and boldness of the steel industry and 
the other industries which technically and otherwise 
have contributed so much to its accomplishments. 
There are worse things in life than PD-200’s, the form 
with which all of you are familiar and which you must 
file with the War Production Board on any replacement 
or expansion of industrial facilities. 

If your application is properly made out — scores of 
requests received by WPB are not properly presented 

and if the project is essential to the war effort, imme- 
diate processing will begin. We are fighting to open the 
bottlenecks which you have met at Washington but you 
must help yourselves. For example, — a letter should 
accompany each project certificate declaring that any 
building construction is being done in accordance with 
Design Directive Nos. 8 and 9. Omission of this letter 
will cause delay in processing the application. Yet not 
all of you submit such letters. 

As you know, the stripping in New York at times 
was done by men who were not familiar with the steel 
industry’s needs. Stripping operations have now been 
taken over by the Steel Division to be directed by a 
practical steel man who should be able to handle this 
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job efficiently and speedily. You may consider this 
another Washington bottleneck eliminated. 

Several days ago an official of the War Department, 
who was highly concerned about rumors that the prob- 
lem of steel supply is just about solved, told us that the 
Army is getting only part of what it should be getting 
in training equipment and that one of the limiting fac- 
tors is the steel supply. “It is inconceivable to me,” the 
War Department official said, “that if we are going to 
wage a total war, our requirements for steel will lessen. 
There isn’t going to be any relaxation in our needs for 
additional supplies and equipment. Give us everything 
you've got in the way of increased production. It would 
be a calamity if we couldn’t meet our program. The 
steel situation just isn’t easy.” 

I have tried to describe the overall steel situation, to 
show, how earnestly you must strive for high produc- 
tion. You have seen how much the expansion program 
has lagged, and how dangerous it is to allow the pro- 
gram to continue to lag now when the Germans and 
Japanese still have the advantage of large inventories 
of war products built up in pre-war years. 

I would like to read a letter received on April 29 
from James Forrestal, Undersecretary of the Navy. 
Mr. Forrestal wrote: 

Dear Mr. Batcheller: 

I feel that it is necessary to again mention to you 
the vital needs of the Navy for steel. Our third quarter 
requirements are somewhat in excess of our estimates 
for the second quarter. We cannot help but be disturbed 
at hearing comments of lessened requirements. 

I know that the steel industry has been using up its 
resources and wearing out equipment at an unpre- 
cedented rate. Also, new production has not come in as 
fast as planned, and when it does, there will be a certain 
amount of seasoning in breaking it in. 

The requirements of the Navy cannot help but in- 
crease, particularly in quality steels, due to the de- 
mands both for construction and repairs needed for our 
fleets and those of our Allies. Therefore, I hope that 
you will do everything in your power to impress upon 
the steel industry the need for maximum production in 
every department from ore, scrap, pig iron, ingots, 
right down to the finished rolled steel product. 

The steel industry has done a magnificent production 
job to date, and it is necessary that we increase this 
production as fast as the additional capacity can be 
made available. 

Sincerely yours, 
James Forrestal. 

The War Department, which is the largest consumer 
of steel, expressed its opinion about the current steel 
supply situation in the following letter from Robert P. 
Patterson, Undersecretary of War. 

Dear Mr. Batcheller: 

[am very much disturbed over the existing shortage 
in the steel supply which now confronts us with the 
possible necessity for a further reduction in our produc- 
tion schedules. | am particularly disturbed by the ap- 
pearance, from time to time in the last few weeks, of 
statements in the press that the steel situation is easing 
materially and may permit an increase in the allocation 
of steel to other than military purposes. 

I would like to point out that our production of major 
items in the Army supply program, exclusive of aircraft, 
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in January was in excess of $1,350,000,000, in February, 
in excess of $1,400,000,000, and in March, in excess of 
$1,500,000,000. Our forecast for April is in the amount 
of $1,600,000,000, and the rate of increase achieved 
during this quarter must be maintained through most 
of 1943 if we are to reach our goal. I think that this 
indicates, even with lead factors taken into considera- 
tion, that we have not yet reached the maximum rate 
of steel consumption essential to meet our Army supply 
program. Manifestly, our strategic objectives are based 
on the accomplishment of this program. 

In point of view, our expressed requirements in carbon 
steel for the third quarter are in the amount of approxi- 
mately 3,400,000 tons. Further, our requirements for 
the fourth quarter will be in approximately the same 
amount. I understand that our allocation may be sub- 
stantially below this figure, perhaps by as much as 15 
per cent. If this proves to be correct when final alloca- 
tions are made, it will result in a setback in our “going” 
schedules, which will be serious in effect. 

I appreciate the understanding which you and the 
Steel Division have of this situation. However, I hope 
that you will be able to convey to the steel industry the 
urgency of our requirements so that the steel industry 
will continue to exert its full effort to obtain maximum 
output, and to bring in new facilities now under con- 
struction at the earliest possible date. 

Sincerely yours, 
Robert P. Patterson. 

Mr. Patterson and Mr. Forrestal, like most govern- 
ment officials in Washington, are fully aware of the 
production job which the steel industry is doing. Liter- 
ally hundreds of production records have been broken 
in American steel plants because of the efforts of both 
management and workmen. 

Sometimes it seems as if announcements of new out- 
put records in blast furnaces, open hearths and electric 
furnaces and rolling mills are no longer considered news 
because of their frequency. This is a good sign, since it 
suggests that more records will be made and that we 
have not reached the peak of production. Without the 
technical knowledge and the unequalled enterprise of 
engineers and plant managers who are constantly trying 
to get more production out of steel, the war could not 
be won. That has been said before. It is worth repeating. 

An outstanding example of the steel industry’s 
adaptability and resourcefulness is its conversion of the 
big continuous sheet-strip mills for plate production, a 
product they were not designed to roll but which they 
must produce for our great shipbuilding program and 
many other vital uses. April plate production was the 
second highest for any thirty-day month in history. 
Not far from half the plates now being made in this 
country are produced on continuous mills. 

You can see from the letters from Mr. Forrestal and 
Mr. Patterson that the Army and the Navy want you 
to make still more steel. The Steel Division would like 
you to make more steel than you are producing. Above 
all, the men on the fighting front, including the many 
thousands from the steel and allied industries want you 
to make more steel since the lack of weapons made of 
steel to them may be the difference between life and 
death. No American soldier, sailor, or airman should be 
forced to lay down his life because some one believed, 
during the spring of 1943, in the Fable of Easy Steel. 
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Ol’ Red Wabbler says: 


have established 


odistandliing Tonnage records 


reduced costs 


In four of the Nation’s great steel plants Nironite C 
Rolls, on continuous mills, have established new records 
in finishing flats, small strip bars and hoops. Operating 


men prefer and select them abov e all others. 


the grain or indefinite chill type. They have increased 
resistance to spalling. They give better finish and greater 
tonnage per grind. Their body structure very closely 
approaches that of true chill and the bodies and centers 
and necks are soft and strong. 

You can get the most for your roll dollar specify 


Mackintosh-Hemphill Nironite C Rolls. 








There are reasons. They are high nickel chromium of 





MACKINTOSH-HEMPHILL COMPANY—Pittsburgh and Midland, Pa. 






Othe: Mackintosh Hemp hell 


Products: 
Rolling Machinery Shape Straight- 
eners . . . Strip Coilers . Shears 
Levellers . . . Pinions Special Equip- 
ment... lron-Steel Castings ... The 
NEW Abramsen Straightener .. . Im- 


proved Johnston Patented Corrugated 
Cinder Pots and Supports... Heavy 
PI 


Duty Engine Lathes. 








Portable Fan No. TF-100, recognized 
as standard in many of the country’s 
largest mills. Sizes from 12 in. to 36 in. 
in diameter. 





Portable Fan No. TF-300 in operation, cooling large transformers in 


strip mill. 


It's more important now than ever before to keep your 





workmen comfortable. For comfortable workmen are more 


efficient, produce more work in a given time. 


Truflo Fans can help you keep your workmen on their 





toes. All Truflo Fans are designed and built correctly for 


Crane Cab Fan, for cooling crane cab 

interiors and other confined areas. = ‘ ‘ . 
Available in 12 in. and 18 in. sizes, efficient, economical operation — they move more air per 
adjustable both horizontally and verti- 


omy. dollar. Write for free literature on any of the following styles: 
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Portable Cooling Fans e Crane Cab Fans 
Wall Fans e Exhaust Fans e Blowers 
Roof Ventilating Fans e Pent House Fans 














Portable Fan No. TF-300W. Angle iron 
support adjusts for vertical or hori- 
zontal discharge through almost 360°. 





554 MAIN STREET HARMONY, PA. 

















A REPRESENTING that “fair-haired boy” of the 
steel industry whose rate of growth has outstripped all 
its brothers, approximately 75 of the nation’s electric 
steel makers attended the 11th annual meeting of the 
Electric Metal Makers Guild, Inc., held in Canton, 
Ohio, June 4-5. Technical sessions, devoted to both 
casting and ingot production, dealt with the current 
developments and problems of the electric furnace field. 
Under the chairmanship of E. J. Chelius of Carnegie- 
Illinois Steel Corporation, Duquesne, Pennsylvania, the 
ingot section discussed furnace charging practice, hot 
metal preparation, duplexing practice, high alloy scrap 
and furnace linings. Led by M. T. McDonough, of 
National Malleable and Steel Casting Company, 
Sharon, Pennsylvania, the casting section covered 
foundry metal practices, heat treatment, low alloy 
castings, and the use of transformers and reactors in 
foundry operation. 

W. G. Hildorf, chief metallurgical engineer, ‘Timken 
Roller Bearing Company, predicted that the harden- 
ability of alloy steels will overshadow their chemical 
analysis, and said that the performance of the steel 
in service was of more interest now than its content of 
alloys. 

Evidence of the fine work performed by the electric 
steel makers was introduced by Colonel Steven Connor, 
of Watervliet arsenal, who stated that not a single 
American gun had blown up in the hands of our troops. 
He said that the German record in the last war showed 
one explosion in every 45,000 rounds fired. Colonel 
Connor further stated that the United States is produc- 
ing more guns than any other nation in any war, and 
that the use of cast steel breech rings and cast steel 
gun tubes had eliminated what would have been a 





Electric Metal Makers Guild 


HOLDS ANNUAL MEETING 


serious bottle-neck in forging capacity. In forged pro- 
ducts, better transverse properties are obtained from 
a forging reduction of about 3 to 1 than from a 7 to 1 
reduction, the colonel said, because of the effect of the 
increased directional properties resulting from the 
higher reductions. 


H. W. McQuaid, Republic Steel Corporation, re- 
viewed the progress of expansion of the electric steel 
industry, pointing out that the expansion is from six 
months to a year behind schedule, which originally 
planned for capacity to meet requirements in March 
of this year. The expansion will not be finished before 
fall. Mr. McQuaid predicted great possibilities for 
electric steel after the war, including a close competition 
with the open hearth. He believes that furnace rates 
of production will be raised considerably by some form 
of duplexing. He also stressed the importance of a 
steel’s hardenability and emphasized the great import- 
ance of proper quenching. 


The scrap situation was discussed by James G. Lewis, 
industrial salvage branch, WPB, Cleveland, Ohio, who 
stated that 6,500,000 tons of scrap must be obtained 
from remote sources this year, much of it at cost exceed- 
ing its market value. It is expected that a large part 
of this will come from farms and oil fields. 


The meeting was under the general chairmanship of 
H. F. Walther of Timken Roller Bearing Company, 
president of the Guild. New officers elected are James 
Sweitzer, Sivyer Steel Casting Company, Milwaukee, 
Wisconsin, president; Alex C. Texter, Atlas Steels, 
Ltd., Welland, Ontario, vice-president; and John E. 
Arthur, Crucible Steel Company of America, Pitts- 
burgh, Pennsylvania, secretary-treasurer. 
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"WE AVOID MANY 





of Electrical Services 
with BUSS FUSES!” 


Say: PAN AMERICAN ENGINEERS, Pan American Airways System, New York, N. Y. 


“In flying, failures of any kind can- 
not be tolerated. Every part of the ship 
must function correctly at all times. 


“After long experience we have 
found BUSS fuses give dependable pro- 
tection when needed—yet they prevent 
blows that might be called needless. 


‘‘Hence, in our planes we use BUSS 


Aircraft fuses—and in our shops and 
hangars we use BUSS Super-Lag fuses 
because we have found that they like- 
wise save us many delaying interrup- 


tions of electrical service. 


“In our opinion, BUSS fuses measure 


up to the high standards of protection 
we haveset here at PAN AMERICAN.”’ 













Right—Hangar Instal- 
lation of Buss Super- 
Lag Renewable Fuses. 


Below—Panel of Buss 
Aircraft Fuses on a 
Grumman Widgeon 
(little sister ship of the 
Clipper). 
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You, Too, Can Eliminate the Costly 


Nuisance of “False Alarm’ Blows 


Pan American’s experience is typical of 
thousands of others, which proves that it 
isn’t necessary to suffer from useless shut- 
downs caused by needless opening of protec- 
tive devices. Properly installed BUSS fuses 
can be forgotten. 


As for BUSS Super-Lag fuses—the experi- 
ence of thousands of plants throughout all 
industry has proven time and again that by 
using them you can obtain trouble-free pro- 
tection at a lower overall cost than with any 
other renewable fuse or mechanically operated 
device. 


They require no maintenance or periodic 
inspection. They don’t open needlessly. If one 
opens, you know there is some fault that needs 
correction. 


Here is Why BUSS Super-Lag Fuses 
Greatly Reduce or Entirely Prevent 


Needless Blows 


The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it 
is so designed that vibration or heavy over- 
loads or the constant heating and cooling of 
the fuse will not permit poor contact to de- 
velop. Thus, excessive heat which causes fuses 


BUSS S«!u“FUSES 
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to blow when they should not is prevented. 


The fuse link used is the famous ‘““BUSS 
SUPER-LAG.”’ It has lag-plates attached 
which give it a long time-lag so that un- 
usually heavy starting currents or other 
harmless overloads will not cause the fuse 
to blow. 


And Here is How to Solve the’ Shut- 


down Problem’ in Your Own Plant 


Pass the word along that all purchase 
records dealing with circuit protective devices 
should be immediately changed to call for 
BUSS Super-Lag Renewable fuses. Then, as 
fuses are replaced or new installations made, 
your plant will automatically get the bene- 
fit of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses give. 


BUSSMANN MFG. CO., University at 
Jefferson, St. Louis, Missouri, Division 
McGraw Electric Company 


WHY BUSS FUSES DON’T BLOW NEEDLESSLY 












Sold Through Wholesalers 
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HEAT-TREATING and 
STRESS-RELIEVING under 


to meet EVERY DEMAND 
of your WAR-TIME PRODUCTION! 
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GAS FIRED 
CAR BOTTOM 
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*Current and Contemplated 
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Roofing | 











1 Current 


Koppers Coal Tar Products “keep your powder dry"”— 
In concrete *‘igloos’’ covered with ground, the Army 
keeps its powder dry and safe from enemy eyes. This 
is fine for the powder but hard on concrete. To protect 
the concrete and exclude water, many of these igloos 
are sealed in watertight “‘blankets’’ of Koppers coal 
tar pitch and tar-saturated fabric and felt. 





a?) Contemplated 


More roofing products may soon be available for non- 
war use— Many of the biggest wartime building 
projects are well along toward ya More 
coal tar pitch roofing may soon be available. This will 
be good news for anyone who has roofing work to be 
done, because coal tar pitch and tar-saturated felt 
are such long-lasting materials. 








D-H-S Bronze 





3 Current 


Turning out 18! and 19'6'' bronze propellers for the U.S. 
Maritime Commission ships at an average rate of 32 
per month was not the only big job that Koppers 
engineers were called on to do; transportation was a 
problem in itself. Clearances were figured to the inch 
along the entire route, special equipment for cars 
designed and constructed. Difficulties are a challenge 
to our engineers. 





(a\ Contemplated 


Bartlett Hayward Division peacetime engineering and 
metallurgical experience were behind the production 
of D-H-S bronze, used with remarkable success for 
screw down nuts, worm gears, pressure blocks, 
slippers and similar applications. Steel men planning 
for the future can be sure of better service from these 
rolling mill parts, by using D-H-S Bronze. 


Koppers Company and Affiliates, Pittsburgh, Pa. 


KOPPERS 





(THE INDUSTRY THAT SERVES ALL INDUSTRY) 
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Unique 


NATIONAL AND KARBATE 


TRADE-MARK TRADE-MARK 


CARBON AND GRAPHITE PRODUCTS 





























are being used successfully in a wide range of important applications in the 

mechanical, electrical and process industries because of the many advantages 

offered by their unique combination of physical and chemical properties. 
® Resistance to severe thermal shock. ® Low rate of heat transfer (Carbon 


and Carbon Base “Karbate” 


® No deformation at high tempera- 
products). 


tures. 
© Not wet by molten metals no ® Good electrical conductivity. 
sticking. © Self-lubricating. 
Pere ® Mechanical strength maintained at _¢ pee tad eee Oe 
vailable in impervious grades. 


high temperatures. 
® Available in highly permeable (Por- 


® No reaction with most acids, ] c 
ous Carbon and Graphite) grades. 


alkalies and solvents. 
® Low thermal expansion. ® Easily and accurately machined 


® High rate of heat transfer (Graphite and fabricated. 


and Graphite Base “Karbate” ® Molded and extruded in special 
products). shapes when quantity justifies. 





Carbon and graphite materials are available in the form of: 

Brick, Blocks, Beams, Plates, Flat or Hollow Tile, 

Slabs, Pipe, Tubes, Rods, Cylinders, Cement, Paste. 
A variety of sizes permits fabrication of all types of equipment from small 
intricate parts to huge all-carbon structures. 


Conventional design has been improved and simplified new design made 
possible by the use of “National” and “Karbate” carbon and graphite 
products. Following are some of the more important applications: 


Heat Exchangers...Towers and Tower Equipment... Raschig Rings and 
other Tower Packings... Pipe, Valves and Fittings ...Tanks, Tank Linings 
and Miscellaneous Containers... Filter and Diffuser Elements... Packing, 
Piston and Seal Rings... Bearings ... Molds, Mold Plugs, Inserts and Stools 
.-- Ground Anodes... Welding Electrodes, Rods, Plates and Paste . . . Brushes 
and Contacts... Miscellaneous Electrical and Chemical Specialties. 





NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


CARBON SALES DIVISION, CLEVELAND, OHIO 
General Offices: 30 East 42nd St., New York, N.Y 


Branch Sales Offices: New York, Pittsburgh, Chicago, St. Louis, San Francisco 
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THE NEWS 


WITH BANTAM BEARINGS 
























GIANT AMONG MACHINE TOOLS is this 180-ton 
model built by The Ingersoll Milling Machine 
Company and shown here at work milling a 
25-ton casting. In the four cutting heads of 
this unit—designed so any two can simul- 
taneously utilize the full 100 h.p. of the drive 
motor—power transmission is assured by the 
use of Bantam Ball Thrust Bearings as shown 
in the accompanying cross-section. This ap- 
plication is an interesting example of Bantam’s 
proven ability to supply bearings for unusual 
and difficult service requirements. 





é 
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ENDLESS MILES OF WIRE are stranded with this 
machine built by The New England Butt 
Company. And contributing to its efficient 
design and operation are Bantam Quill Bear- 
ings used in the idler gears of the wind-up 
reels. Bantam’s Quill Bearings combine the 
important advantage of high load capacity in 
compact design with ease of installation and 
unusually efficient lubrication. 








PROVIDING PRIMARY POWER with absolute de- 
pendability is the job of this Fairbanks, Morse 
Diesel Engine. To achieve the high load 
capacity and long service life required of the 
piston pin bearings in such machines, special 
wrist-pin needle bearings designed and built 
by Bantam are employed. Bantam has long 
pioneered in the design and manufacture of 
special bearings for unusual applications. 





NEEDLE ROLLER BEARINGS provide the high unit 
capacity to insure lasting, maintenance-free 
operation of the bull pinion and differential 
side gear on the differential shaft in Oliver 
Farm Equipment Company’s Row Crop 70 
Tractors. This is a typical application where 
an assembly of Bantam Needle Rollers can be 
utilized to advantage to provide anti-friction 
operation within minimum space requirements. 





A COMPLETE NEEDLE BEARING SERVICE is offered by 
the combined facilities of Torrington and 
Bantam. Here, from a single source, you can 
get the unbiased counsel of engineers experi- 
enced in the selection and design of bearings 
for every purpose. Bantam also offers aid in 
designing bearings for special requirements as 
well as a dependable source for every major 
type of anti-friction bearing—straight roller, 
tapered roller, needle and ball. To meet today’s 
urgent demands or in planning for post-war 
needs, TURN TO BANTAM for the prompt 


solution of your bearing problems. 


Banta 


THE TORRINGTON COMPANY 








Bea RINGS 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


SOUTH BEND, INDIANA 





BANTAM BEARINGS DIVISION 
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To YOU it looks like a tank, but to us it is reminis- 
cent of a dredge pump casing... or a locomotive frame...or a bank vault... or an 


annealing box . . . or any other tough and enduring industrial casting made by Union Steel. 
* * * 

The tank is reminiscent of these things, because these are the things we used to make before 

Uncle Sam became our Class ‘‘A’’ customer, and Army and Navy ordnance armor our 


major product. 
* * * 


But, while our production effort here at Union is mainly concentrated on the war, we are 
thinking hard about what is coming after. It may be that our post-war planning could be 
of help to you—in making castings that fit Tomorrow's bewildering needs. 


UNION STEEL CASTINGS "ss2scrcx*vr cours 


Driving wheel centers, locomotive frames, pump casings, vault doors and frames, annealing boxes, spindles, coupling 
boxes, open hearth charging boxes, gear blanks —and other steel and alloy castings for steel mills and general industry. 
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PROBLEM: To load large 
steel sheets more efficiently. 


SOLUTION: Baker Articu- ,@& 
lated Sheet Handler* 
loads 200 tons per 
hour with ac- 
tual savings 
of $4.30 

per ton. 
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PROBLEM: To find the quickest, most economical 
method of handling sheet steel. 

















SOLUTION: Baker Fork Truck handles heavy loads 
on pallets—from cut- 
ters to storage (where 
they are tiered to 
Save space), or to 
box cars. 
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OB ’ 
yn into gondola cars 
sOLUTION: 
Baker Crane If you have steel handling problems 
Truck wit similar to those above, Baker Trucks 
large hook i= can provide the correct solution... 
arg ; loading Call your nearest Baker representative 
— by many or write us direct. 
e 
0 ie pet hour. *Complying with WPB orders, the manu- 


facture of this model has been temporarily 
discontinued ... As soon as restrictions 
are lifted, it will again be available. 


BAKER INDUSTRIAL TRUCK DIVISION 


of the Baker-Raulang Co., 2166 W. 25th St., Cleveland, Ohio 
In Canada: Railway and Power Engineering Corp., Ltd. 





2200-2S-43 


INDUSTRIAL TRUCKS 
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; NEW PRODUCTION RECORDS 
sree 5 ARE BEING ESTABLISHED WITH , 


} TRABON 
LUBRICATING SYSTEMS 


They eliminate downtime for lubrication 
. +. assure more productive hours per 
shift... and greater output 
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@ You can “keep ’em rolling” hour after hour, ing cranes, forging machines, brakes, shears, and 
and day after day, when your machines are other machinery of every description, Trabon 
equipped with Trabon Lubricating Systems,— — systems—for years—have been prolonging bearing 
because Trabon makes absolutely certain that life, minimizing machine tie-ups, reducing acci- 
every connected bearing receives just the desired dent and compensation costs. For outstanding 
amount of lubricant while the machine is run- performance, specify and install Trabon Lubrica- 
ning. You avoid costly downtime while a man tion, and get the advantages of the many exclusive 
crawls around lubricating each bearing individ- features only Trabon can give you. Manual or 
ually,— and the breakdown if he misses one. fully automatic operation. Send for our new fully 

On costly steel mill equipment, overhead travel- descriptive Engineering Bulletins TODAY! 


TRABON 


ENGINEERING CORPORATION 
1825 Eaet 40th Street @ Cleveland, Ohio 


— 


INDUSTRIAL LUBRICATION EXCLUSIVELY SINCE 1922 
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TIMKEN 
BEARINGS 


keep rolling for Victory 


This McKay 15” x 15” x 84” 4-high Armor 
Plate Leveller is helping to speed up produc- 
tion of America’s fighting machines. It handles 


armor plate—cold—up to 11%” thick. 


Timken Tapered Roller Bearings are used on 
all back-up rolls, lift screws and throughout 
the 300 H.P. gear drive. The work roll sepa- 
rating force at maximum capacity is approxi- 
mately 1,000,000 Ibs. which of course is trans- 
mitted directly to the back-up roll bearings 
—a tough job for bearings but not too tough 


for Timken Bearings. 


McKay Machine Company has had a lot of 


experience with Timken Bearings in heavy- 


TIMKEN 


TRADE-MARK REG. U. S&S. PAT. « 


TAPERED ROLLER BEARINGS 
“ALL THERE IS IN BEARINGS” 








duty steel mill equipment, so when this 84” 
leveller—the largest 4-high leveller they have 
completed to date—was designed there was 
no question as to what bearings should be 
used at the above vital points; they knew 
Timken Bearings could be depended upon 
for efficient, enduring service. The Timken 
Roller Bearing Company, Canton, Ohio. 
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BULLETIN. 


Is the Most Comprehensive 
Ever Published on 


Varnished cambric insulated wires and cables 
are ideally suited for numerous electrical applications. 

The valuable information contained in this Bulletin 
should be in the hands of every man who has a part in 
installing, maintaining or buying insulated wires and cables 
for every electrical operation. It will tell him how varnished 
cabric insulated wires and cables will adequately and safely 
fill his requirements, and at the same time save critical war 
materials. A bound-in supplement gives consideration for 
increased loading under wartime conditions. 

Bulletin OK-1013, just off the press, is the most compre- 
hensive ever published on varnished cambric insulated 
wires and cables and shows in detail: Specification and test 
data — Underwriters’ (N.E.C.) approvals — Shielding — Ap- 












plication range — Selector Chart — Protective coverings — 
Conductor designs — Construction data — Current-carrying 
capacities, 1 — in underground ducts, 2 —in conduit, 3 — in 
air, 4 — buried in earth. 

Correction factors for segmental conductors, non-metallic 
conduit and d.c. ratings — Voltage drop tables — Conduit 
capacities — Splicing instructions — Terminating without pot- 
heads — Essential purchase data, etc. 

To get your FREE copy of this valuable Bulletin, fill out 
and mail the attached coupon now. 


THE OKONITE COMPANY 


Executive Offices: Passaic, N. J. Offices in Principal Cities 
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THE OKONITE COMPANY 
Passaic, New Jersey 


Gentlemen: 
You bet I'd like a free copy of your Bulletin OK-1013. Send it to: 
Name 
Title 
Company 
Address 


Salvage Your Scrap—Buy U.S. War Bonds 
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ONT bake brittle, 


In electrical circuits that run 
around hot strip mills, soaking pits, furnaces, boil- 
ers, lehrs, kilns, forging presses—wherever heat and 
vibration causes wire failure too often—you'll find 
Rockbestos A. V. C. living up to its reputation 
of providing trouble-free, dependable alaiedbie 

under the toughest conditions. 





BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST 


FOR VICTORY—INVEST IN U.S. WAR BONDS 


LOUIS, 


ROCKBESTOS A.V.C. 


Withstands HEAT and 
VIB RA TION 









Designed especially for high temperature applica- 

tions, permanently insulated Rockbestos A. V. C. 

won't crack, bake brittle, bloom, rot or swell. It 
resists heat, flame, moisture, grease, oil and corro- 
sive fumes. 

Avoid serious production delays caused by wire 
failures, use Rockbestos A. V. C. wire, cable and 
cord in “‘ hot-spot’’ circuits. 

When inquiring or ordering, please furnish CMP 
certification and allotment number with delivery 
month number. For full particulars, write nearest 
branch office or: Rockbestos Products Corporation, 
897 Nicoll Street, New Haven, Connecticut. 


ROCKBESTOS A.V. @ The Wire with Permanent Insulation 


LOS ANGELES, SAN FRANCISCO, SEATTLE, 
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REPORTS PROGRESS IN GENEVA CONSTRUCTION 


A Although completion of the project 
has been materially retarded by in- 
ability to obtain priorities of suffici- 
ently high rank to secure contem- 
plated early deliveries of essential 
items of equipment, the huge Geneva 
Steel Works now being built for the 
Government near Provo, Utah, is 
rapidly becoming a “bastion of steel”, 
Columbia Steel officials announced 
recently. 

This will be by far the largest inte- 
grated steel mill west of the Mississip- 
pi, a plant of the most modern design, 
costing over $150,000,000. It is being 
erected by Columbia Steel Company, 
U.S. Steel subsidiary, for account of 
Defense Plant Corporation, a Govern- 
mental agency. The plant was ordered 
by the Government to provide steel 
for war shipbuilding needs on the 
Pacific Coast. 

While a number of the units com- 
prised in this gigantic plant are ahead 
of schedule, other phases of construc- 
tion are behind the original schedule, 
due primarily to difficulty in obtain- 
ing equipment, when desired, because 
of stringent priority regulations and 
the need for similar articles in other 
Government war projects. This pri- 
ority situation has been improved 
recently through the efforts of the 
War Production Board. Another fac- 
tor which has slowed up work at 
Geneva to some extent has been a 
shortage of labor. Unless further 
delays, not now foreseen, are en- 
countered, the Geneva plant should 
be completed, ready for operation by 
the end of this year. 

In spite of these obstacles, the 
tremendous size of the Geneva mill 


IRON AND STEEL ENGINEER, JUNE, 1943 


with its lofty smoke stacks, towering 
blast furnaces and other structures 
protruding from the landscape over 
some 1,600 acres, is apparent today, 
now that many thousands of tons of 
structural steel have been erected to 
form the numerous buildings. 

The Geneva plant will have four 
batteries of by-product coke ovens, 
each battery containing 63 ovens. 
These batteries are now at least 70 
per cent completed. The first of the 
three blast furnaces at Geneva, each 


having an approximate capacity of 
1,200 tons of pig iron daily, is ap- 
proaching completion and should be 
ready for operation, if desired, in 
August. 

One building alone, which indicates 
the immensity of the project, is the 
continuous plate mill. This mill, now 
under construction, resembles a for- 
tress of steel sentinels — actually row 
upon row of hundreds of steel col- 
umns stretching across the terrain 
for more than two-thirds of a mile. 
When the mill is completed, it will be 
one continuous building 3,750 feet 


long. 


LEWIS FOUNDRY AND MACHINE GETS +E" AWARD 





The Army-Navy ‘‘E’’ Award for excellence in production was given to the 
Lewis Foundry and Machine Division, Blaw-Knox Company of Coraopolis, 
on Tuesday, May 18. The plant produces anti-aircraft gun mounts, six- 
inch gun slides and six-inch naval guns. President W. C. Snyder of the 
Lewis Division (right) is shown receiving the pennant from Captain F. L. 
Oliver, chief inspector, Pittsburgh naval ordnance district. 
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Other indications of the size of 
Geneva can be gained from the fact 
that some 70 miles of conduit pipe 
are becoming part of the slabbing and 
rolling mills. There will be several 
steel girders in one of the steel furn- 
aces buildings which weigh well over 
100 tons each. So large are they that 
over 6,000 rivets were used to secure 
reinforcing plates to them. Huge 
cranes will ride these girders carrying 
tons of molten steel from the nine 
open hearth furnaces, each with a 
steel capacity of 225 tons daily. 





CROUSE-HINDS 


Shortage of materials has made nec- 
essary the use of great quantities of 
concrete in place of steel. Four hun- 
dred thousand cubic yards of concrete 
have already been poured into the 
various structures. Before the project 
is completed, this figure will approxi- 
mate 500,000 cubic yards. From one 
vantage point on the plant site can 
be seen elevated conveyor ways, coal 
and ore storage bins, and stacks, all 
made of concrete, although ordinarily 
of steel, thus resulting in a conserva- 





NEW Type VS91 


Vaportight 


HAND LAMP 





@ Non-critical materials. 


Hardwood handle, Feraloy body, wire guard. 


Vaportight and raintight. 
Heavy duty. 
Easy to wire. 


Extra binding screw for 
safety grounding circuit. 


Takes 1/4" to 1%32” cable. 
For 60 or 100-watt lamps. 


Supersedes previous designs. 


For use in all in- 
door or outdoor 
locations where 
exposed to va- 
pors, moisture, 
rain, smoke, or 
non-explosive 
dusts and gases. 


100 























tion of from 25 to 30 per cent of this 
vital material. 

Also winding around the site are 
miles and miles of railroad tracks, 
which will service the mill facilities. 
When completed, 65 miles of railroad 
tracks will have been laid within the 
plant site. 

In short, Geneva Works, upon 
completion, will rank among the very 
largest of manufacturing plants west 
of the Rocky Mountains. 


GREAT LAKES SETS NEW 
BLAST FURNACE RECORD 


A A new world’s record in monthly 
pig iron production from a single 
blast furnace was set in May, accord- 
ing to George R. Fink, president of 
National Steel Corporation, who an- 
nounced that the “B” furnace of the 
Great Lakes Steel Corporation, De- 
troit division of National Steel, had 
produced 49,705 net tons of iron, or 
a daily average of 1,603 net tons. 
The new record surpasses by 1,200 
tons for the month, and by 38 tons 
for the daily average, the previous 
world’s top performance in March, 
1943, by another steel company. 
The Great Lakes furnace’s opera- 
tion for May was 30 per cent over its 
officially rated capacity of 1,232 net 
tons daily. Total weight of pig iron 
produced was more than 6,000 tons 
in excess of the furnace’s best previous 
month — 43,478 tons in March, 1942. 
This same furnace broke into the 
news in December, 1941, when it 
went into blast after a process of re- 
building and enlargement that re- 
quired only six months’ time, a period 
previously regarded as impossibly 
brief for such an extensive operation. 


PRESENTS ALL-POSITION 
WELDING ELECTRODE 
A Coincident with their recent an- 
nouncement of a new line of P. & H. 
a-c industrial are welders, the Harni- 
schfeger Corporation has introduced 
a new all-position electrode designed 
especially for use with a-c transformer 
welding machines. Suited for all mild 
steel applications, it is being made in 
the usual sizes of 14, 3, 34, 4. and 
5¢ in., and 14 and 18 in. lengths, 
packed in standard 50-pound con- 
tainers. Detailed information and 
welding procedures are available on 
request from the manufacturer. 
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Rolls for Mills Steel Castings for Presses 


Rolling Mill Equipment 


Special Machinery Parts 





















war production 
applications of 
LINK-BELT 
conveyor systems 


Sea st Loi 


MASS PRODUCTION 


. .- AND THE BACKBONE OF 
MASS PRODUCTION 
IS THE 


CONVEYOR SYSTEM! 


7 + ee 





@ Expediting Victory . . . by speeding production 
schedules, through faster movement of materials, 
parts and products... that’s the war job of conveyor 
systems. Costs tumble-—hours are saved—wasted 
motions disappear. Manual operations—tuned to the 
streamlined pace of the conveyor—achieve highest 
efficiency. The smooth, continuous movement of a 
conveyor system is production science at its peak. 


For over half a century Link-Belt has specialized 
in the engineering and manufacture of every type of 
mechanical elevating and conveying equipment for 
practically every industry and material. Link-Belt 
engineers are ready to assist in the proper applica- 
tion of the right type of conveyor system to save 
money and man power, speed production and 
produce more uniform output. 


LINK-BELT COMPANY 


Chicago Indianapolis Philadelphia San Francisco Dallas 
Detroit Cleveland Atlanta Toronto Pittsburgh 


Offices, warehouses and distributors in all principal cities 


7772 -BELT CON VEYORS 
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PENDANT PUSH-BUTTON 
FOR MULTIPLE SPEED 


A Northern Engineering Works, 
Detroit, makers of cranes and hoists, 
has developed a multiple speed push 
button which provides up to five 
speeds in a single button. 


A battery of these buttons mounted 
in a pendant is shown in the illustra- 
tion. Each button provides one to 
five speeds on the device controlled. 











The push button itself is of ex- 
tremely sturdy and simple construc- 
tion. As the button is pushed in, it 
moves a metal cylinder to wipe over 
a succession of contacts. The contacts 
are steel balls mounted on springs, 
stiff enough so the operator can 
“feel” the successive clicks, not stiff 
enough to make the button difficult 
to operate. 

Tests of more than two million 
operations on a single button pro- 
duced no serious wear. 

While designed primarily for crane 
and hoist operation, this button is 
easily adaptable to any machine 
where pilot or relay circuits are used. 
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A An important new forward step in 
alternating current welding in the 
form of its new Ampac “200” welder 
has just been announced by the Allis- 
Chalmers Manufacturing Company, 
Milwaukee, Wisconsin. Added to 
many advantages of a-c over d-c 
welding pointed out by the company, 
a number of distinctive features are 
also claimed for the new Ampac to 
establish it as an important factor in 


NEW A-C WELDER HAS DISTINCTIVE FEATURES 





the rapidly growing trend to a-c 
welding in the nation’s war industries. 

Described as the welder with the 
ideal operating curves, the Ampac 
“200” automatically gives the opera- 
tor correct voltage for the continuous 
range of currents available, rather 
than using an almost constant voltage 
at all current settings. This adjust- 
ment not only makes welding easy at 
low currents because of the high 
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KEMP of BALTIMORE can 
provide, on high priority orders, 
industrial immersion heating 


{with gas) for soft metal casting 


and for lead and salt bath hardening 


and annealing. Exclusive Kemp gas- 


air premixing guarantees high speed 


production, fuel saving, automatic, 


For details address The C. M. Kemp 





Baltimore, Md. 


Mig. Co., 405 East Oliver Street, 








ARMY-NAVY *E°* AWARD 


TO CROUSE-HINDS CO. 











Huntington B. Crouse, president of Crouse-Hinds Company, Kitty Bowe, 
and Frank Brennan display the ‘‘E’’ flag upon the occasion of its presenta- 
tion to the company. Colonel Beverly C. Dunn, U. S. A., presented the 
award, and ‘‘E’’ pins were presented by Lieutenant-Commander Paul F. 
Griffin, U. S. N. R., to seven employees whose combined service records 


total 309 years. 


striking voltage, but power 
when welding at high currents because 
the voltage is low. 

Other special design and operating 
features of the Ampac “200” include 
the new integrated reactor-trans- 
former construction which provides 
the high, yet safe voltage for easy 
welding at low currents; active duty 
from every line of flux . . . assured by 
reactor coils which surround the vari- 
able air gap; and simplified construc- 
tion using fewer working parts, cut- 
ting maintenance down to routine 


Saves 


lubrication twice a year. 
Characteristic of a-c welding in 
general are the lower original cost, 
less power consumption and _ easier 
welding with the Ampac, reports the 
manufacturer. The first two are the 
advantages of a static machine over 
a rotating machine, while easier, 
faster welding results from the elimi- 
nating of “‘are-blow” with a welder 
like the new Ampac “200”. With no 
are magnetism to cause the are to 
wander and weave, welding becomes 
easier, especially for inexperienced 
welders, and the wartime job of train- 
ing new operators is greatly simplified. 
Increased welding capacity in one 
machine is also offered, on the basis 
of the Ampac’s wide range of current, 


which is from 30 to 250 amperes, 
With the Ampac “200”, there is no 
need to switch welders for different 
jobs, because it handles rods 1g to 4 
inch in size, for thin sheets or heavier 
plates. Most d-c rods as well as all 





a-c rods can be used, because of the 
welder’s unusual arc stability. 

Many of these and other features 
have never been available before on 
alternating-current welders, accord- 
ing to Allis-Chalmers engineers. Fur- 
ther details can be obtained by writ- 
ing for the new Ampac “*200” bulletin, 
B6241-A. 


WIDE APPLICATION 
FOR GEAR MOTORS 


A A new line of horizontal parallel 
shaft type Gearmotors which meet 
speed reduction requirements for a 
wide variety of industrial applications 
over a range of 1 to 75 hp is announced 
by Westinghouse Electric and Manu- 
facturing Company. Each new unit 
conforms to A. G. M. A. standard 
output speeds and application prac- 
tices. 

The use of adaptor castings between 
motor and mechanical parts allows 
the use of all standard Westinghouse 
N. E. M. A. frame motors with each 
type of unit, and types of motor 
construction can therefore be readily 
changed to suit varying service condi- 
tions if necessary in the field. The 
design of the motor-adaptor assembly 
being common between unit types, 
such assembly can be readily shifted 
between unit types to meet changes 
in speed requirements. Many working 
parts including gear sets being com- 
mon to all three unit types of a given 





HARD-BOILING AERIAL EGGS FOR HITLER 





Five hundred pound bomb casings being Tocco heated prior to tail spinning. 
Operator has just removed a casing from the inductor. Note absence of 
tongs though heated end is up to 2000 F. This is the first phase of the 2nd 
operation in the shaping of bomb cases at Wheeling Steel. Last phase is 
shaping tail area into a truncated cone. On this Tocco induction machine 
it takes only three minutes and fifteen seconds to heat the tail end of the 
pipe. Observe simplicity of entire unit. A second bomb is heating while 
in the background can be seen a third case ready at end of gravity con- 
veyor. An old gas furnace stands unused in rear. Tocco units are products 


of The Ohio Crankshaft Company. 























rating, replacement part programs 
are held to a minimum. 

Gears and pinions in the new Gear- 
motors are of .40-.50 carbon. steel, 
and are given special heat-treatment 
before hobbing. This process produces 








a tapering hardness from surface to 
core, and results in tough, impact- 
resisting teeth. Gears and bearings 
are lubricated by a positive splash 
system, and new case design allows 
oil to circulate freely at all times. 

The new Gearmotors also feature 
compactness and improved founda- 
tion stability through heavy exterior 
ribbing of the housing at each mount- 
ing hole. 

Further information on this com- 
plete new line of Gearmotors may be 
secured from Department 7-N-20, 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, or 
from the nearest Westinghouse office. 


PLASTIC RETAINERS 
IN STORAGE BATTERIES 





F A Announcement of a plastic storage 
battery retainer manufactured from 
polystyrene, for use in certain types 
of Exide batteries, is made by The 
4 Electric Storage Battery Company, 
Philadelphia. 

Retainers play an important part 
in the performance and life of the 
storage battery. They are a part of 
the separation or insulation between 
the positive and negative plates. and 
act principally to retain the active 
material in the positive plates. 

The new retainer not only has tech- 
nical advantages, but is also said to 
be more permanent than the former 
type of retainer, according to the 
company. In addition, as it is now 
] being manufactured, it uses less 
critical material. 

“Development work on the new 
retainer was started in the Exide 
laboratories before the outbreak of 
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the war’, states L. E. Lighton, 
manager development and design 
department. “The object of this 
experimental work was to find a 
material superior to existing retainers 
from both the performance and 
manufacturing costs angle. Extensive 
field tests were undertaken and Exide 
was virtually ready to put the new 
plastic retainer on the market when 
the war effort of our Allies began to 
demand the raw material from which 
it was to have been made. 

“This presented a double problem, 





it even more urgent that some way 
be found to produce the new plastic 
retainer without drawing upon the 
supply of another critical material. 
Work on this newest phase of the 
development was begun in spite of 
what seemed a hopeless task with so 
many plastics being rapidly put on 
the critical list. However, our research 
laboratories again went to work on 
the problem, and the result is the 
new slotted polystyrene retainer which 
Exide is now putting on the market. 

“Although the basic raw materials 


IRON AND STEEL ENGINEER, JUNE, 1943 


as the shortage of rubber later made are still on the critical list, the new 





Real Aid to 
PRODUCTION 


HAYS 


OPEN HEARTH 
PRESSURE CONTROL 


TonnaGE can be increased 
through more even operation and even 
operation also means fuel saving. Auto- 
matic control of furnace pressure, rates 
of fuel and air flow, ratio of fuel to air, 
constant volume or pressure of oil or 
gas relieves the operators of many time- 
consuming details, allowing them to pay more 
attention to the steel making process. 

When desired, the control of these various 
functions can be handled manually from a cen- 
tralized panel through remote operation. Hays 
control is all-electric, simple to install, simple to 
operate, simple to understand. 

The following Hays instruments may be used 
effectively in combination or separately for the 
functions indicated. 

Type CDE-X Furnace Pressure Controller with 
external manual adjustment for automatically 
operating stack damper to hold pressure constant. 

Series FOT Pressure Indicator provides an 
easily read measurement of furnace pressure. 
Usually connected at furnace roof. 

Series OT Pressure Recorder provides daily 
record (24 hr. chart) of furnace pressure. Shows 
timing of reversals and each change of pressure 
made by operator during the heat. 

Hays partial or complete instrumentation is a 
REAL AID TO PRODUCTION. Hays representa- 
tives located in the principal cities of the U.S.A. 
and Canada will gladly supply complete infor- 
mation. 
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polystyrene retainer can be manu- 
factured from secondary materials, 
by-products from the use of this 
material for other war purposes. The 
retainer that marks a 
distinct step forward in battery 
design just as the slotted rubber type, 
which was developed years ago, did 


result is a 


in its day.” 


NEW ADDITIONS TO 
TRI-CLAD MOTOR LINE 
AA new line of 


motors, the most recent addition to 
the widely known group of Tri-Clad 
motors, has been announced by the 
Motor Division of the General Elec- 
tric Company. Available in both the 
polyphase, 60-cycle, induction type 
and the single-phase, 60-cycle, capa- 


totally enclosed 


motors are 
under 


citor type, the new 


especially designed for use 
conditions where abrasives, chemicals, 
rain, snow, and excessive dirt are 


encountered. 





The polyphase motors are furnished 
in frame sizes 208 to 225. They in- 
clude 44, 34, and 1 hp at 900 rpm; 
34, 1, and 1% hp at 1200 rpm; 1, 1%, 
and 2 hp at 1800 rpm; and 1% and 
2 hp at 3600 rpm. The single-phase 
motors are furnished in frame sizes 
203 and 204, and include *4 hp at 
1200 rpm; 1 and 1% hp at 1800 rpm; 
and 1% and 2 hp at 3600 rpm. The 
mounting dimensions of these motors 
Tri-Clad 
open motors of the same rating. 


are interchangeable with 

These new motors have all the 
important basic features of the Tri- 
Clad group. This includes triple pro- 
tection —— protection against physical 
damage, electrical breakdown, and 
against normal operating wear and 
tear. 

In addition, all parts of the motor 


enclosures — frame, end shields, and 
conduit boxes are cast iron, thus 
offering exceptional resistance to rust, 
corrosion, accidental blows, and rough 
use. Also, the leads are permanently 
encased in compound in a cast-in 
pocket in the stator frame, thus 





preventing liquids from seeping into 
the motor. Still further protection is 
provided in the form of a rotating 
labyrinth seal, which prevents dirt, 
oil, or water from entering the bearing 
housing. The motors are wound with 
Formex wire. 


WELDING NE ALLOYS PRESENTS NO DIFFICULTY 


A Since the introduction of the 
National Emergency or NE Steels as 
a simplification measure, considerable 
discussion has been forthcoming on 
the problems, if any, encountered in 
working these steels. Little has been 
said, however, on the subject of weld- 
ing procedures for these steels, per- 
haps because it was generally under- 
stood that the welding of NE steels 
presents no new or unusual problems. 
Nevertheless questions occasionally 
arise, indicating that some hesitation 
exists, at least among those unfamiliar 
with the welding of steels having 
analyses similar to those in the NE 
group, according to A. N. Kugler, of 
Air Reduction Sales Company. 

Since these steels differ from stand- 
ard alloy steels chiefly in the amounts 
of alloying elements present, and 
since the effect upon weldability of 
each constituent is fairly definitely 
known, one or another of the estab- 
lished welding procedures will be 
appropriate for welding these alter- 
nate steels. 

The basis for determination is, of 
course, carbon content and harden- 
ability as governed by the amounts 
of other hardening elements present. 
The welding procedure will be further 
influenced by the section of the 
fabricated piece — whether it is light 
gage material or of heavy thickness. 
Likewise, selection of filler metal is 
affected by the physical character- 
istics required of the weld, or the 
service to which it will be put. Thus, 
a low carbon alloy steel rod is called 
for when ductility is most essential, 
and a higher carbon filler metal is 
used when hardness and wear resis- 
tance are required, or where the part 
will subsequently be flame hardened. 

While the foregoing statements are 
quite general and are in no way out 
of the ordinary, they serve to ac- 
centuate the fact that these alternate 
steels are readily weldable by ordinary 
procedures. In those cases where the 
substitute steel is similar in composi- 
tion to the original alloy which it re- 
places, it is usually possible to use 
the same procedure and the same 


welding rod or electrode as formerly 

Bearing in mind the differences in 
procedure which are dictated by the 
size of the weld and the ultimate 
service conditions, certain general 
recommendations may be made by 
classifying the emergency steels into 
groups. At the top of the list, those 
with low carbon content, and those 
in the nickel-chromium group having 
low carbon, may be welded with 
standard low-carbon alloy steel rod 
or electrode. The medium carbon 
steels in both groups may be welded 
with the same filler metal, but better 
physical properties are obtained by 
using rods of higher carbon and 
manganese content. The higher car- 
hon steels in both the manganese- 
moly group and the nickel-chromium 
group may be welded with a standard 
0.15 C nickel-chromium alloy rod or 
a standard electrode. 

Since virtually all of these alloys 
having more than 0.30 carbon are 
air-hardened steels, care must be 
taken to minimize this effect. When 
welding with the oxyacetylene flame, 
use the backhand technique to keep 
the puddle constantly protected by 
the flame and the flame streamer. A 
slightly excess acetylene flame should 
also be used on the higher carbon 
steels, and care should be taken to 
much as 


eliminate turbulence as 


possible. 


NE steels may be welded by the regular 
established procedures, based on 
carbon content, hardenability and 
the section of the fabricated piece. 



































QUICK IDENTIFICATION of two clamps, and the unknown CAR WHEEL ASSEMBLY | 


_ ; a specimen to the other. When the two EASILY INSTALLED 
OF FERROUS ALLOYS pieces of metal are brought into con- 


A The American Tubular Elevator tact, the lighted indicator registers = & The Phillips Mine and Mill Supply 








Company, Pittsburgh, Pennsylvania, on an easily read scale whether or Company are the manufacturers of a | 
announce a unit called an “Idento- not the two are of the same chemical new car wheel assembly which is eas- 
meter” which is an electrical instru- analysis. ily installed as a replacement unit or 
‘ ; for an original installation on new 
The machine is about the size of equipment requiring flanged wheels 
a small cabinet radio and can be used for operations on rails. 
in a laboratory or in shops, ware- 
houses, freight cars, etc. Extreme The assemblies are available in 12, 
simplicity of operation makes _ it 14, 16 and 18 inch wheel diameters 
adaptable for use by personnel with- and feature Timken roller bearings 
out exceptional skill. Within a very with grease fittings, or bronze Metal- 
short time, any inexperienced person | 
can learn to operate the Identometer. | 
Provided with a reference speci- : : 
men, it is possible by use of the og | 
Identometer to classify unknown fis e 
pieces or lots of steel according to: aaa 
A. Heats (identical analysis) 
B. Grades (similar analysis) 
C. Types (dissimilar analysis) : 
DD. Heat treatments (identical . 
analysis with dissimilar struc- - A ay. 
ture) a7 - 
E. Composite types (two and three 
plys, clad metals, etc.) 
ment for identifying instantly and The Identometer can be used to line oiless bushings for high tempera 
accurately, by the use of reference identify metals in any stage of their ture applications. 
specimens, any ferrous alloy. working from the ingot onward if These new car wheel assemblies are 
A known sample is affixed to one cooled to room temperature. ideal for incorporating into new 


JONES DOOR HOISTS 


for handling furnace doors 























2 Here is a simple, compact and sturdy heavy duty worm gear 

driven door hoist that has been widely used in the steel industry 
for handling furnace doors. It is also applicable to other services 
where doors of various types must be opened and closed and where 
it is desired to avoid the complications of limit switches. 

With the Jones door hoist there is not the slightest hazard created 
by the possibility of over-travel. When the door is opened, if the 
motor is not stopped, a bronze ring on the winding drum slips and 
no damage can result . . . When the door is closed, the bronze ring 
again slips until the motor is stopped. 

Thus the Jones door hoist automatically prevents over-winding and 
eliminates the necessity for expensive limit switches, brakes, or other 
electrical apparatus designed to prevent over-winding that might be 
dangerous or damage the equipment. Consequently this drive is 
simple, economical and fool-proof in its operation Two Jones door 

These door hoists are built by Jones as complete units with motor _ hoists as installed 
included if desired, or with base to take standard motor, as supplied {9% opening and 

closing mill build. 
by the purchaser. ing doors 

If you have a door handling problem, our engineering department 
will be pleased to make a recommendation covering a unit that will 


handle it. 
W. A. JONES FOUNDRY & MACHINE CO. 
4431 Roosevelt Road, Chicago, Illinois 






























Jones door hoists are built in several ratings 
and may be installed in almost any ————s 

— - - PEED REDUCERS ® CUT AND MOLDED TOOTH GEARS ® V-.BELT SHEAVES arrangement of sheaves and cables ase Wii! 
a take any standard motor NO LIMIT SWITCHES 


ANTI FRICTION PILLOW BLOCKS e PULLEYS © FRICTION CLUTCHES ®. TRANSMISSION APPLIANCES OF ANY KIND REQUIRED WITH THIS UNIT. 
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1100 KW FOR ELECTRONIC TIN FUSING SETS 








Key units behind the induction heating coils that flow the electrolytically 
deposited tin plate on steel strip into a smooth, shiny surface are power 
rectifying tubes, high frequency oscillator tubes and the oscillator tank 
circuits. Direct-current power at 17,000 volts is applied to the vacuum 
tube oscillators, similar to radio broadcasting transmitters. The d-c is 
then converted to high-frequency a-c power of 200,000 cycles per second 
and fed into the tuning circuit. Water cooled copper conductors carry this 
high-frequency power to the induction heating coil that surrounds the 
tin coated steel strip. Seven of these 200-kw tuning units, soon to be 
shipped to steel mills throughout the country, are shown during assembly 
at the Westinghouse Radio Division, Baltimore. 





equipment design, such as core oven 
cars, mold drying cars, furnace car 
bottoms, and other handling units. 

Detailed information on these new 
car wheels may be secured by writing 
the Phillips Mine and Mill Supply 
Company, 2245 Jane Street, Pitts- 
burgh, Pennsylvania. 


New Literature 


A The Sterling Varnish Company, 
144 Ohio River Boulevard, Haysville, 
(suburban Pittsburgh) Pennsylvania, 
has issued Bulletin 143 entitled 
‘*Thermobonds, the New Insulation”’. 

The bulletin describes ten insulating 
mediums that have been thoroughly 
tested in the applications for which 
they have been produced by subject 
ing them to excessive heat, heavy 
overloads, and atmospheres crowded 
with acid or alkali fumes and abrasive 
materials. The Thermabonds are pro- 
duced for application to such units 
as high speed armatures, high cycle 
drill and grinder motors, heavy duty 
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motors and transformers, and marine 
engine magneto coils. 

Copies of this new literature are 
available on request. 
A Square D Company, 6060 Rivard 
Street, Detroit, Michigan, have just 
revised their Bulletin 2500 covering 
Saflex Power Distribution Panel- 
boards. Copies are available on er- 
quest. Saflex panelboards are designed 
to meet the rigid requirement of war 
time industry for such equipment 
employing interchangeable switch 
units. Special panels are built to 
government requirements. They are 
dead front and are approved by the 
Underwriters Laboratories, Incorpor- 
ated. Saflex panelboards in standard 
and modified forms are being extens- 
ively used by the United States 
Armed Forces. 
A One-hundred and forty Battelle- 
originated books, patents, and journal 
contributions are listed in a new 
catalogue published by Battelle Me- 
morial Institute, Columbus, Ohio, 
one of the country’s largest organiza- 





tions for industrial research. 
catalogue, in booklet form, covers 
Battelle publications and patents for 
the years 1941-1942 and supplements 
a previous listing of over 500 publica- 
tions and patents of prior date, which 
listing was published in 1941. 


Since its beginning, Battelle has 
various 


utilized the media of the 
technical and scientific journals in 
disseminating the results of its re- 
search in chemistry, metallurgy, fuels, 


and ceramics. The new catalogue lists 
all the contributions to the techno- 


logical literature made by Battelle 
staff members during 1941 and 1942. 

Copies of the new catalogue and 
the prior listing which it supplements 
are available upon request. 
A Published by the American Weld- 
ing Society, and containing 
pages, the Welding Handbook repre- 


sents the work of 270 leading welding 


experts. With the growing importance 
of welding as a war production and 


industrial tool in the construction of 


ships, tanks, planes, guns, ammuni- 
tion, and machinery, this handbook 


will meet a wide-spread need for 


general up-to-date information in con- 
cise form on the subject of welding. 
In order to best serve its purpose the 
volume has been prepared to cover, 
first, the physics and metallurgy of 
welding and weldability of steels; 
second, the welding and allied pro- 
cesses; third, the materials 
fourth, training, inspection and safety ; 
fifth, design considerations and test- 
ing of welding; and sixth, the appli- 
cations of welding. 


The aim has been to make sure that 
statements are accurate and recom- 
this 
end, the committee selected outstand- 


mendations authoritative. To 


ing authorities, from those available 


in each field, as members of commit- 


tees preparing the respective chapters. 
The desirability of impartial treat- 
ment of subject matter has been 
recognized by these committees. 


The text of the volume is generally 


arranged in handbook style. Never- 
theless, the material has been 
ranged in a logical sequence with 
enough explanatory matter so that 
it may be used as a textbook in engi- 
neering schools and as a reference 
book in trade schools. The primary 
purpose, however, is to give engineers 
an authoritative up-to-date reference 
book on the technical phases of weld- 
ing. 
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* That's what a utility man exclaimed 
high voltage 
pockets on our new E.E.I.-NEMA 
Standard Distribution Transformers. 
The truth of the matter is, we're 
proud of these pockets. Large, bullet- 
shaped, they protrude beyond the 
bushings and protect the bushings 
against injury while the transformer is 
being shipped, stored, or delivered. 


when he saw the 














CIRCULAR COILS 


The tension in each turn of 
wire can be carefully 
controlled because Pennsy]l- 
vania coils are Circular and 
are wound as_ individual 


units. Pennsylvania Circular 
coils are balanced radially 
and axially against 
circuit stresses. 


short 





NEW TAP CHANGER 


Porcelain barriers separate 
individual leads brought 
into the tap changer. A 
heavy porcelain skirt on 
the tap changer extends 
over the core clamping 
frame to which the tap 
changer is bolted, and 
prevents the leads from 
contacting the core frames 
and becoming grounded. 








LOW VOLTAGE 
BUSHING ASSEMBLY 


The low voltage bushing 
is bolted to the tank by 
placing the bushing 
shoulder under com- 
pression. (This is the 
proper way of bolting 
porcelain.) Bolts in the 
clamping structure are 
easily removed by a 
screw driver. Everdur 
screws will not rust in 
the holes. Cork gasket 
is completely protected 
from the weather. 





a 








DISTRIBUTION 
TRANSFORMER 


Exterior of typical 1!/ to 25 
Kva. Standard Distribution 
Transformer. Single Phase, 
O.1.8.C., 60 Cycles, 2400 
volt pocket type bushings on 
High Voltage. Low Voltage 
rated 120/240 volts with 
horizontal stud type bushings. 














« 


Standard transformers available in sizes up to 150 Kva. 
Write for our new catalog on Distribution Transformers. 


Pennsylvania Pe ghons 


TRANSFORMER COMPANY 


PITTSBURGH, 


IRON AND STEEL ENGINEER, JUNE, 1943 


PENNSYLVANIA 


109 











HIGH-PRECISION GRINDING 


of ROLLS, SHAFTS and other CYLINDRICAL WORK 


° - . 
Vow jt uatlable The Farrel Type TF Roll 














Grinder, with traveling work 
table, is built in four sizes to 
take maximum diameters 
of 20”, 24”, 28”, 
and 32” 






Two Lines of Farrel Roll Grinders 







The Farrel Heavy Duty Roll 
Grinder, with traveling wheel car- 
riage, was developed twenty years 
ago to enable mill operators to fix 
and maintain definite standards 
of accuracy and finish in roll 
grinding. The present modern 
line has now been supplemented 
by the Type TT, which operates 


on the traveling work-table prin- 





















ciple. 

With both types of machines, 
straight, concave and convex rolls, 
and also shafts and other cylindri- 
cal work, such as periscopes, gun 
barrels, etc., can be precision 
ground with a minimum of skill 
on the part of the operator. A 
patented attachment for grinding 
tapers can be incorporated when 








The Farrel Heavy Duty Roll. 

Grinder, with traveling wheel 
carriage, is built in six sizes 
to take maximum diameters 
of 24”, 28”, 36”, 44”, 
50”, and 60” 








the machines are built or can be 
added after installation. 

Write for descriptive booklets. 
Bulletin No. 111 gives details of 
the Farrel Heavy Duty Roll 
Grinder. Bulletin No. 113 de- 
scribes the new Type TT. 
















FARREL-BIRMINGHAM COMPANY, INC. 


| ANSONIA, CONN. 
x Plants: Ansonia and Derby, Conn., Buffalo, N. Y. — Branch Offices: New York, Buffalo, Pittsburgh, Akron, Los Angeles 











110 IRON AND STEEL ENGINEER, JUNE, 1943 




















War QROEK 2 





move on a checkerboard of priorities 


Today, we are confronted with the huge task of 
supplying war industries with Deltabeston Asbes- 
tos-insulated Wires and Cables in quantities that 
far exceed the highest peak in our history. This 
unprecedented demand comes at a time when raw 
materials are scarce and schedules are strictly regu- 
lated by those responsible for the direction of the 
war. So if we sometimes fail to maintain our high 
standard of deliveries, you must bear with us. We 
wish our service could be more personal, but war 
orders move on a checkerboard of priorities. 

Deltabeston is doing everything in its power 
to speed up deliveries. We are working day and 
night, seven days a week to satisfy the ever-increas- 
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Here’s the solution to your wiring problem where heat prevails. 
Just write to Section Y634-31, Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. G-E Deltabeston Wires 
and Cables are distributed nationally by Graybar Electric Com- 
pany, G-E Supply Corp., and other Merchandise Distributors. 


ing demands for Deltabeston Asbestos-insulated 
Cables. We’ve expanded with more machinery, 
more manpower and more buildings straining all 
our resources to help speed the day of Victory. 


Because of the new conditions imposed by war 
we are continuously experimenting with new tech- 
niques and alternate materials. These experiments 
have resulted in new types of insulation and pro- 
tective coverings having definite advantages in 
quality, appearance or performance. In short, we're 
learning today to do tomorrow’s job better. The 
full benefit of these improvements will be avail- 
able to you after Victory. So remember Deltabeston 
... Where heat endangers. 
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This basic Bearing Principle 


cuts the production hours lost 


OU a 








ROLLWAY 


RIGHT- ANGLE 
ROLLER BEARINGS 


With machines running continuously to maintain war 
schedules... with no cooling-off period... the life of the ordi- 
nary bearing is sharply reduced. Lost man-hours pile up 

while machines shut down for bearing maintenance and repairs. 

What is the remedy? It’s really simple. Just reduce the magni- 
tudeoftheload and the complexity of the stresses per bearing. 


Do it easily and economically the Rollway Right-Angled 
way. These heavy-duty, precision bearings stand up longer 
and afford greater carrying capacity in given dimensional 
limits. That’s because they split the load into its two sim- 

plest components of pure radial and pure thrust, carry- | 

ing each of these on a separate bearing assembly. Every 
load is supported at right angles to the roller axis. There 
are no oblique resultants to complicate design, no wedging 
or pinching of rollers, less rubbing friction and wear- 
back of the roller heads. 


Standard Sizes for Most Applications 

S.A.E. or American Standard metric dimensions and 
tolerances in a wide range of sizes and types assure 
low cost and ready availability for most applications 
without special design. Let our engineers recommend 
the types best suited to your needs. Send us your 
original design or change-over sketch for free, confi- 
dential bearing analysis. No obligation. 


BEARING COMPANY, INC., SYRACUSE, NEW YORK 


ea : ee  ) 
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P-G RESISTORS IN BASIC INDUSTRIES 
HELP OUR WAR PRODUCTION EFFORT 


Goon. Coke, Steel, Transportation and Ships are neces- 
sities in continuous and increasing quantities to win the 
battle of supply, a victory that must be won at home, before 


the Axis can be whipped. 


In all five, engineers specify ‘‘non-breakable’’ P-G Steel 
Grid Resistors as an aid in maintaining and increasing 
this vital production. There are good reasons for P-G 


‘‘Trouble-free Service’’. 


Some of them are: 


* ALL STEEL CONSTRUCTION 
* MICA INSULATION 

%* RUGGED TERMINALS 

% PROVISION FOR EXPANSION 
% ADEQUATE VENTILATION 

% UNAFFECTED BY VIBRATION 
% MOISTURE RESISTANT 

% CORROSION PROTECTED 


The Resistor you can Snbtall and Forget” 


A 


ti 
cL 


| 


| 


4 


io 


THE POST-GLOVER ELECTRIC COMPANY 


* ESTABLISHED 1892.6 


221 WEST THIRD STREET, CINCINNATI, OHIO 
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LUBRICATE 
ALL BEARING 


from a 


CENTRAL 
SOURCE 


* 


Equip war production machines with 


CENTRO-MATIC 


LINCOLN 
LUBRICATING 


Reduce the threat of bearing failures which cause main- 
tenance shut-downs. Save machine-hours .. . Save man- 
hours— with Centro-Matic Systems. 

The modern Lincoln method of centralized lubrication 
makes it possible for a// bearings on a machine, or a 
series of machines, to be lubricated from a central source 
—without stopping machines. 

A Centro-Matic System consists of a number of Centro- 
Matic Injectors—one for each bearing—and a power 
operated or a hand operated Centro-Matic Lubricant 
Pump. A power operated system can be semi-automatic 
or fully automatic... Only a single lubricant supply line is 
required...Easily installed on new or old machines. (Illus- 
tration above shows manually operated Lincoln Centro- 
Matic Lubricating System installed on a punch press). 
ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production of 
war equipment has been conferred upon the 
Lincoln Engineering Company. It serves as 
inspiration toward greater and greater ac- 
complishment until the time of final and 





complete Victory. 143-11A 





Write us today for complete information 





LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 


ST. LOUIS, MO., U. S. A. 
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EQUIPMENT 








Lincoln Centro- 
Matic injectors 
canbe used either 
in manifold 
groupings or as 
single units de- 
pending upon 
the requirement. goal 





Lincoln grease line accessories—high-pressure 
fittings and adapters, connectors, connector 
tube assemblies, compression couplers, bush- 


ings and lubricant hose. Q 


Lincoln Model 1805, Model 81625 hand 


EERE AIOE, 
Manually operated operated Filler Pump 






Centro- provides a quick, 
Matic clean, easy and ec- 
Pump, 
2-Ib. ca- 


Lincoln Model 1787 Air pacity. 
motor operated, 400-Ib. 
drum pump. Pumps lubri- 
cant direct from originat 
refinery container and is 
full automatic with time 


clock control, 





onomical 
method of 
filling 
Centro- 
Matic 
Stationary 
Lubricant 
pumps. 
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168 Hours per Week! 


Modern industrial trucks 
are working 168 hours a week. 
This is necessary to keep war 





production lines adequately sup- 
plied with materials. Other 


trucks, not so modern and, up to 





this time, never even considered 
for such continuous service, can 
be batteried to give the same 
kind of service. Write our near- 
est office for suggestions. 








Allibis are Seldom Alkaline. 


For every production dip 
there must be a suitable explana- 
tion. Few material-handling 
delays have ever been attributed 
to failure of an alkaline battery. 
Its performance is predictable. 
It does not fall down on the job 
without warning. On such reli- 
ability are production records 
written. 














Skid Racks. Many war plants 
are producing parts machined 

to close tolerances which require 
careful protection against dam- 
age in handling through the 
subsequent processes. By the use 
of skid racks they have not only 
avoided spoiled work but have 
also saved many handling mo- 
tions. And, they have avoided 
time losses that could never be 
retrieved. When a plant is on a 
war schedule, there’s no time left! 


Edison Storage Battery Division 
Thomas A. Edison, Inc. 
WEST ORANGE, N. J. 
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THIS POWER 


must not fail 





Battery industrial trucks are liter- 


ally the internal supply lines of our 
war industries. They keep materials 
on the move all the way from in- 
coming to outgoing carriers. Their 
power-units are their strength... 


they must not fail. 


And that’s the biggest single reason 
why over half the battery industrial 


trucks of America are powered by 


INDUSTRY NEEDS THE 


Edison. 























Edison Alkaline Batteries. They 
provide the most dependable bat- 
tery power the world has ever 
known, an Edison invention. De- 
pendability is the reason for their 
success in mines, on railroads, 
throughout industry and aboard 
ship. Electrically, chemically, struc- 
turally, they are made to order for 


today’s stringent demands. 


DEPENDABILITY OF 





COlkaline BATTERIES 
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Free-Flow 


Gravity 





VENTILATORS 


For Every Steel Mill 
Ventilation Requirement. 


The Burt line of roof ventilators is so varied 
and complete that filling any particular 
specification presents no problem to Burt 
engineers or the Burt plant. Free-Flow 
Gravity, Free-Flow Fan, and Monovent Con- 
tinuous Ridge Ventilator are made in a 
wide range of sizes, all scientifically engi- 
neered to function at top efficiency, built to 
give long dependable service, and correctly 


priced. 


Send for data sheets and job references. 
Do not hesitate to call on Burt engineers for 


assistance in estimating and laying out plans. 


iain - 2 es Oe | RCM G@OME ror CATALOGS 


ROOF VENTILATORS e@ OIL FILTERS 


* 
EXHAUST HEADS Burt Engineers 
are glad to 


955 SOUTH HIGH STREET AKRON, OHIO help on plans 





116 
















AMERICAN 


LOCOMOTIVE CRANE 
has long life built right into it.. 





Anti-friction bearings at 20 different points 
in AMERICAN Locomotive Cranes elim- 
inate friction losses and save the power for 
productive work. In addition, they elimin- 
ate excessive wear and lengthen the life of 
the crane. 
When new equipment is practically unob- 
tainable except for vital war work it is most 
important that machines on hand be care- 
fully maintained at the highest possible 
point of efficiency. Here are three vital 
protective measures: 
1—Regular — and frequent 
— lubrication. 
2—Keep in proper adjust- 
ment and repair. 
srt OF 5, 3—Protect from the weather 


fy 
a ¢ and tamperers. 
S/asaft Pisw\= 


The Concsins Ceesev ecLir x x& x 


AMERICAN HOIST & DERRICK CO. 


SAINT PAIL MINNESOTA 





AMERICAN TERRY DERRICK CO. 


: South Kearny, WN. J. 
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There are three forces constantly at work to doing a better lubrication job LUBRIPLATE 
destroy wire rope in use,—(1) wear, (2) fatigue permits the strands and wire to work with min- 
and (3) corrosion. The use of LUBRIPLATE imum friction which materially reduces one of 
130-AA as a wire rope lubricant has proven so _ the causes of wire fatigue. 





effective in combatting them that rope manu- These claims for LUBRIPLATE are backed 
facturers are recommending it up by unsolicited testimonials 
for the toughest rope jobs. of wire rope users who say that 


LUBRIPLATE 130-AA has SAVE FZ WAYS it has licked their wire rope 


enormous film strength and problem. LUBRIPLATE lu- 
adhesiveness. Hence it is not bricants range from the lightest 
squeezed out under the terrific oils to the heaviest greases. Each 
wire rope internal pressures. It is an outstanding lubricant that 
is impervious to water, moisture will do a specific job better. 
and most industrial fumes. Let us send you facts and figures 
LUBRIPLATE therefore pre- about LUBRIPLATE lubri- 
vents rust and corrosion. By cants. Write today. 















LUBRIPLATE DIVISION 


FISKE BROTHERS REFINING COMPANY 


NEWARK, N. J. SINCE PwLe TOLEDO, O. 
E OF 


WRITE FOR TH NAME THE DEALER NEAR You 





IRON AND STEEL ENGINEER, JUNE, 1943 













i your industry... 





yourR 5 MINUTES’ 
READING 


May Help His Fighting 
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=! ? When you take a few minutes to 

2 lance through a Bristol Bulletin. . . 
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Bri ‘ then write for further facts about 


Bristol’s instrument-engineering in 
you may be taking 
the first step towards solution of one 
or more of the fundamental problems facing your plant today. 
Such problems as these, for instance, have often been solved by a 
wider, more efficient use of Bristol’s automatic controls:—J. Lack 
of skilled men... 2. Shortage of raw materials . . . 3. Need 
to increase output without increasing space or equipment. 
.. 4. Unnecessary spoilage and rejects...5. Errors in 
putting new products into production. 


— 


Bulletin 572 — Typical of Bristol’s Clear, Up-to- 
Date, Factual Information on Automatic Control 
of Mechanical Operations in Industrial Processes 


Automatic timing of mechanical operations in industrial processes 
received its initial impetus when the Bristol Automatic Time-Cycle 
Controller was developed. Continuous improvements have been 
made through the years. 


Here, in one concise 20-page bulletin, is a complete outline of 
this “‘template for efficient operation’’ — the mechanical operations 
you can control with it — the results in terms of quality, cost and 
increased production — details on its operation — and case studies 
illustrating its application to a wide variety of processes. 


Bulletin 572 may point your way to a greater production efficiency 
than you have hitherto imagined possible. Write for it, together 
with any other bulletins described in the coupon. 


THE BRISTOL COMPANY, Waterbury, Connecticut 
The Bristol Co. of Canada, Ltd. 
Toronto, Ontario 


Bristol’s Instrument Co. Ltd. 
London, N.W. 10, England 


AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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Open Hearth Production Speeded by 
Bristol’s Cycle Control of Furnace 
Reversals 


Control of checker temperatures, and their co- 
ordination with furnace reversals formerly con- 
sumed a valuable man’s time and was apt to 
delay production through error. Complete auto- 
matic reversal of the furnace is now accomplished 
by Bristol’s Cycle Controller governed by a 
checker-temperature controller, freeing manpower 
to increase production elsewhere, and insuring a 
larger, because more uniform, output. 


FREE Bulletins from Bristol’s Library of 
Engineering Data— One of Them May Help 
You Increase Wartime Production 


THE BRISTOL COMPANY 
123 Bristol Road, Waterbury, Connecticut 


(] Please send me Bulletin 572, described 
above. In addition send me any of the Bul- 
letins checked below. 


Bristol’s complete manual of instruments for 
industrial furnaces, kilns and ovens. The 
most necessary instruments — pyrometers, 
thermometer controllers, draft controllers, 
thermocouples, control valves, and many 
accessories — described with installation and 
performance facts for all types of fuel. 


Bulletin 536 — Describes modern pH control 
instruments for a wide variety of processes 
requiring hydrogen ion measurement and 
automatic control; includes installation data, 
new glass electrode assembly and list of 
applications. 

Bulletin P 1102 —- Complete facts on Bristol’s 
Radiation Pyrometer for recording and au- 
tomatically controlling temperatures above 
900° F. Describes typical installation, scales 
charts; summarizes advantages of tempera- 
ture-sighting without contact with work. 
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“Kreblom: 


Problem: How to get faster, safer, more economical materials handling. 





Answer: Replace chains, hooks or slings with Heppenstall Automatic Safe-—T-Tongs. 





Whether your handling problem includes loads like this or even loads like 


| wae ates 
this [ tor ... Makes little difference because Automatic Safe-T-Tongs are specially 
designed for each job. Safe-—T-Tongs are fully automatic ...not power driven. This is 





the way they work: First you lower them on the object .-.allow slack and the tongs 


: 
SS 


unlock ...the tongs grip as they come up ...carry swiftly ~ 









...then as 











— 


the load is placed, the tongs lock open again automatically ready for the next job. 


Why not write for this highly descriptive book about tongs? 





It may give you ideas. Dept.1 Heppenstall Company, Pittsburgh. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, 

















A complete line of contact rail material utilizing either 
rails, angles or wire as a conductor including numerous types 
of insulators for either under-running or over-running opera- 
tion. You may also select from many types of current collec- 
tors including Junior, Universal and Pantagraph styles and 
contact rail shoes. 



















The Keystone line also includes numerous types of clamps 
and insulators for the insulation, suspension and dead-ending 
of heavy feeder cables. 


These products are widely used in most large steel mills, 
being thoroughly proved in service. The complete catalog 
illustrated below will be very helpful to all interested in the 
construction or maintenance of cranes or feeder systems. 





Catalog and Prices 


Sent Promptly on Request 


MANUFACTURED BY ELECTRIL SERUICE SUPPLIES COMPANY 


17th & CAMBRIA STREETS + PHILADELPHIA * PA. + BRANCHES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 
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Robert R. Zisette has been appointed general sales 
manager of S KF Industries, Incorporated, Philadelphia 
manufacturers of ball and roller bearings. 

The degree of mechanical engineer was conferred 
upon Mr. Zisette by Yale University in 1921. In Sep- 
tember of that vear he started with S K F. After one 
year in engineering and sales departments, he became 
sales engineer in the Cleveland office. He remained in 
this position for seven years, then was promoted to 
district manager of the Cincinnati office. 

On June 1, 1942 he was promoted again, this time 
to the office of assistant sales manager. 


John T. Whiting, president of Alan Wood Steel 
Company, Conshohocken, Pennsylvania, has been 
appointed deputy director, Steel Division of the War 
Production Board. 

A steel plant operating man for many years, Mr. 
Whiting joined Hlinois Steel Company in 1909, served 
later as superintendent of blast furnaces for various 
companies, and, from 1927 to 1981, was vice president 
and general manager of the Hamilton Coke and Iron 
Company. From 1932 until now Mr. Whiting has held 
various positions with the Alan Wood Company, 


~ 
‘ 


hecoming its president in 1939. 


Julius A. Clauss, special assistant to H. G. Batch- 
eller, director of the Steel Division, War Production 
Board, has been appointed to head the Steel Division’s 
Plant Facilities Branch, the section which is supervising 
the steel expansion program. 

Mr. Clauss, chief engineer for Great Lakes Steel 
Corporation, will expedite the building of facilities 
which will lift the nation’s steel ingto making capacity 
to more than 97 million tons a year. 


Fred H. Johnson, 48, is the newly-appointed 
assistant chief engineer of the Pittsburgh district, 
Carnegie-Hlinois Steel Corporation, according to a 
recent announcement by H. L. Dawson, chief engineer, 
Pittsburgh district of this U. S. Steel subsidiary. His 
promotion became effective June 1. 

Mr. Johnson began his career in steel in 1913, as a 
trainee in the engineering department of the Minnesota 
Steel Company at Duluth. At the time he left the firm 
in 1926 he held the position of designer. 

From 1926 until 1940 Mr. Johnson served with the 
Interlakes Iron Corporation, rising to the post of 
assistant chief engineer. In 1940 he joined the Carnegie- 
[linois Steel Corporation, working in the engineering 
department of South Works, in Chicago. Two years 
later he was transferred to Pittsburgh and placed in 
charge of the defense engineering staff, holding that 
position until his present assignment. 


E. H. Dorenbusch has been appointed general 
traffle manager for The American Rolling Mill Com- 
pany. 

Mr. Dorenbusch joined the Armco organization in 
1911 as a traffic clerk. In 1920 he became chief clerk 
of the traffic department. In 1927 he was made senior 
trafic manager. 
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INTEREST 


L. W. Long has been appointed as sales engineer 
in charge of mixed apparatus sales for the Allis- 
Chalmers Manufacturing Company. 

Mr. Long joined <Allis-Chalmers in 1925 and until 
May Ist served as sales engineer in this firm’s Pitts- 
burgh office. He is an electrical engineering graduate 
from Penn State University and is a member of the 
A. I. E. E. 

A. H. Roosma, formerly chief industrial engineer 
since 1935 of Republic Steel Corporation, has been 
appointed assistant manager of the Southern district. 
Mr. Roosma came to Republic Steel in 1930 as an 
industrial engineer. 

E. M. Kropp, who had been assistant chief industrial 
engineer, has been appointed the company’s chief 
industrial engineer. Mr. Kropp joined Republic in 1930. 

J. H. Graft has been appointed assistant district 
manager of the Buffalo district of Republic Steel 
Corporation. He was formerly assistant district man- 
ager of the Youngstown district of this company. 





J. H. GRAFT 


Mr. Graft was born in Connellsville, Pennsylvania, 
where he graduated from high school. For three vears 
he was with the West Penn Power Company, and 
spent an equal length of time at the Standard Mines 
of the H. C. Frick Coke Company. He then became 
associated with the Youngstown Sheet & Tube Com- 
pany, Campbell Works, and for seven years was assist- 
ant electrical superintendent. Early in 1936 he joined 
Republic Steel as superintendent of the electrical 
department of the Youngstown district. Late in 1939 
he was made assistant district manager at Warren and 
returned to Youngstown as assistant manager of that 
district. 

E. A. Schwartz, chairman of Republic Steel Corpora- 
tion’s open hearth committee, has been appointed 
assistant district manager at Youngstown. 

Mr. Schwartz has been full-time chairman of Re- 
public’s open hearth committee since 1940. He came to 
Republic after 17 years at Youngstown Sheet and Tube 
Company where his last position was open hearth 
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MORGAN 450-TON 
BLOOM AND SLAB SHEAR 





@ Among the many types of mill equipment built 
by Morgan, is the 450-Ton Bloom Shear illustrated 
above for shearing 12” x 12” blooms and equivalent 
slab sections. Shear is designed without flywheel or 
clutch for start and stop operation. Hold-down gag 
is of the independent hand adjusted type. A motor 
operated gauge is provided for gauging lengths 
from 2’0” to 15’0”. Of massive construction, this 
shear is typical of the types of mill equipment 
Morgan designs and builds. 











Save Production ‘Time 
Increase Output 


Productionis machine plus man 
hours. Both are lost when ma- 
chines slow down or are forced 


out of operation. 


Dripping, leaking oil cuts pro- 
duction. It won’t stay in bearings, 
so does not lubricate dependably, 
and needs frequent application. 
Bearings run hot, waste power 
and often burn out. Machines 
and man hours are lost till service 


is restored. 


Production goes up where NON- 
FLUID OIL is used. Lubricant 
and application costs go down. 
NON-FLUID OIL does not drip 
or leak, keeps bearings cool out- 


lasts oil many times over. 


Used successfully in leading 
iron and steel mills. Send for 


instructive bulletin. 


New York & New Jersey Lubricant Co. 


Main Office: 292 Madison Ave., New York, N.Y. 
WAREHOUSES: 


Chicago, III. Atlanta, Ga. 
St. Louls, Mo. Detroit, Mich. 
Providence, R. !. Greenville, S.C 









REGISTERED 


OIL 


MODERN] ASTEEL |MILL LUBRICANT 


TRADE MARK 


NON- 


WN US PAT OFFICE 
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Better Lubrication at Less Cost per Month 


superintendent of the Brier Hill Plant. He was born in 
Pittsburgh and was first employed in the engineering 
department of the National Tube Company. From 
there he went to Jones and Laughlin in plant engineering 
work and then to Youngstown Sheet and Tube. 





M. D. WALD 


M. D. Wald, formerly superintendent of blast fur- 
naces and coke works at the Cleveland district of 
Republic Steel Corporation, has been appointed assist- 
ant district manager in the Warren district. 

Born in Lithuania, Mr. Wald came to the United 
States at the age of one. He went to grammar and high 
schools in Chicago, and graduated in 1913 as a mech- 











ROWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MOD. 
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anical engineer from the Armour Institute of Tech- | 
nology. He joined the organization of the Midland 


Steel Products Company in its coke department, and 


FUGINEWING 


\otfrotalion 


: 1620 OLIVER BUILDING PITTSBURGH. PA 
ade ‘rintendent of blast furnaces and coke pl: , 
made supe rintendent oO as urnaces and Coke p ant. BRANCH OFF t 
SID HOLLINGSWORTH BLOG .LOS ANGELES . CAL 


William A. Sinnott, assistant to division superin- Engineers — Consultants — Contractors 
tendent steel production, in charge of personnel, open 


in 1916 came to Corrigan-McKinney Steel Company as 





assistant superintendent of the coke plant. Two years 


later he was made superintendent, and in 1934 was 


Designers and Builders 


of 


' MELTING *® HEATING AND 
years old and had been employed at South Works 
1917. INDUSTRIAL FURNACES 


hearth department of South Works, Carnegie-Illinois 
Steel Corporation, died recently. Mr. Sinnott was 44 


since 
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This De Laval-IMO fuel-oil 
transfer pump is installed 
on a Diesel-driven C-2 car- 
go vessel. On steamships 
De Laval-IMO pumps sup- 
ply oil at high pressure 
to burners. De Laval-IMO 
pumps circulate “lube” oil 
on both motorships and 
steamships. IMO pumps 
handle any quantity of 
any oil against any pres- 
sure. They have only three 
moving parts, no-valves, 
no gecrs and no cams, are 
free from vibration and 
pulsation and can be 
coupled directly to stand- 
ard speed motors or tur- 
bines. Ask for Publication 1-110 


Request A Copy On Your Letterhead! 


Plant Managers! Superintendents! Purchasing Agents! Production 
and Plant Engineers! Here's a book that will give you the answers 

to your marking problems. It contains hundreds of 
illustrations, with concise descriptions of Marking 
Devices for every Industrial Marking application 
Yours for the asking . » request a copy on your 
letterhead today! 


JAS. H. MATTHEWS G CO. 


3982 FORBES ST. .. PITTSBURGH, PA. 
New York—Chicago—Phila.—Boston—Detroit—Newark—Syracuse 


1MO pumpP DIVISION 


of the De Laval Steam Turbine Company, Trenton, N. J 


DISTRICT SALES OFFICES - CLEVELAND - HARTFORD - BIRMINGHAM 


> LOOKING for MORE TOUGH JOBS_ 


a) On the widest range of TOUGH 
Rolling Mill Service, GATKE Fabric 
Bearings are eliminating delays and 
avoiding costly machine shop service. 
Precision moulded in all shapes and 
sizes for installation without machining. 
Made of many different material combinations 
to meet various service requirements in types 
for water lubrication, oil- or grease-lubrication 
and some unlubricated applications. 

Write for particulars. 


reser 13 carting) 


GATKE CORPORATION - 228 N. La Salle - CHICAGO 




















¥% Pyle-National plugs and 
receptacles are built for heavy duty service and 
proved by years of dependable performance in 
mills all across the country. Their substantial 
construction features include full bakelite in- 
sulation, protected contacts, and heavy steel or 
cast metal housings. These features mean un- 
interrupted service and safe, simple control of 
portable equipment circuits. 


Pyle-National plugs and receptacles are avail- 
able in a complete range of styles, sizes, and 
ratings for all types of applications, including 
styles particularly adapted to convenient han- 
dling of control and instrument circuits for 
operation of portable annealing 
furnaces and other heat treat- 
ing equipment. The complete 
line includes styles for portable 
tools, signal and remote control 
circuits, extension lights, instru- 
ments, welders, shop tools, and 
many kindsofsimilarequipment. 








Write for Pylet Catalog 1100 with complete 
listings of all types. 


% General Purpose plugs and receptacles: 1, 2, 3, 4, 5 poles; 
ratings 30, 60, 100, 200 amperes. Round prong contacts, 
rugged cast metal housings to withstand severe service. 


% QuelAre circuit breaking types: 2, 3, 4, 5 wire types, rat- 
ings up to 200 amperes. Exceptional protection to contacts 
for safe use as current rupturing devices. 


% Triploc and Multiple Circuit plugs and receptacles: 1, 2, 3, 4, 
6 and 8 pole contact units, allowing assembly in combina- 
tions up to 32 poles. Manual and automatic release features. 
Ideal for portable tools, pyrometers, signal and control 
circuits. 


% Midget Triploc, compact, but with many exclusive heavy 
duty features for dependable service under severe condi- 
tions: 2, 3, 4 pole types. 


% Battery Charging equipment, designed 
for safe, convenient handling of indus- 
trial truck and tractor battery service. 


THE PYLE-NATIONAL COMPANY 
1334-58 N. Kostner Ave. « Chicago, Ill. 


Offices: New York, Baltimore, Pittsburgh, 
St. Louis, St. Paul, San Francisco 


CONDUIT FITTINGS * FLOODLIGHT PROJECTORS * LOCOMOTIVE ELECTRICAL EQUIPMENT 
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MODERNIZE 
YOUR CRANES 





HYDRAULIC BRIDGE BRAKES 


.. . Complete-Ready to — 
Install on New or Old Cranes 


met ee 






























oday, when every minute of production time is needed to hasten The camaplete eyes inchedies everthing aenteny <beshe sesemily 


Victory, you cannot afford to neglect the efficiency and safety of brake wheel, master cylinder, wheel cylinder, tubing, flexible 


hose, brake fluid and all fittings 


your overhead crane brakes. The way to obtain “top” brake efh- 


ciency is to install Wagner hydraulic bridge braking systems. 




























Wagner hydraulic bridge braking systems come in two types: 


type H for inside cranes, and type HM for outside cranes where Brake Wheel fur 
; ' : : . nished with bore 
an automatic parking attachment is necessary. A few of the many os specified 


points of excellence of Wagner hydraulic bridge braking systems 
are: —1, Easy one-point adjustment ... 2. Exclusive anti-drag 
device ... 3. Hardened pins, knurled to prevent rotation... 
4. Bushings at all points of maximum wear... 5. Grease fittings 


on all hinge pins. . . 6. Extra-thick friction blocks are bolted to the 


Brake Assembly — 3 
Type H illustrated — 
is for inside cranes 
Type HM for out 
side cranes 


WAGNER INSTALLATION 
eeerens and SERVICE INSTRUCTIONS 


deep seating of 
rivets. 


shoes...7. A nation-wide service organization through 25 branches. 





BRAKE LINING... 





————_————j 
Geo ° j 


-_ 









AGNER @ieiiGoaoees en 
HYDRAULIC + | 
RAKES © | ) 
BRIDGE B 
INSTALLATION ; 
INSTRUCTIONS 


4 Non- 
scoring 








Preformed in blocks to fit all makes 
and sizes of crane brakes 


SERVIC 


comments 





Wagner molded wire-backed blocks have the following 
advantages: 1. Non-abrasive — will not score brake wheels 
... 2. Suitable for use with any type of brake wheel. . . 
3. Preformed to size and molded to wheel diameter . . . 








4. Wire-backed to permit deep seating of lining bolts or - 
rivets...5. Molded blocks save installation time because . J 

they are easily applied ... 6. Available from Wagner ° 

branch stock . . . 7. They reduce inventory by eliminating 7 





excessive stocks of roll-type lining which is generally pur- Users of Wagner hydraulic braking systems, as well as ev ery 


chased in long lengths in order to obtain the best price. 






maintenance man responsible for the safe and efficient operation 
of overhead cranes, should 





have this bulletin on brake in- 
‘ . stallation and service instruc- 
Wasner Electric Gary rleswstateyi! tions. This new bulletin gives 
full installation and mainten- 
ance information and will be 


ELECTRICAL AND AUTOMOTIVE PRODUCTS sent upon request. Write today 
for bulletins 1U-18B and 1U-20. 
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A formula 
for operating 
efficiency .. 









Withstanding the abnormal loads and 
peaks of tremendous war-time produc- 
tion, MORGANITE brushes assure good 
commutation and quiet operation even 
under long severe service. In motors, 
dynamotors and generators, MORGAN- 
ITE brushes are doing their share de- 
pendably and unflinchingly. 










Long-lived, and with minimum of energy 
loss, MORGANITE is available in a 
diversity of grades and bodies—each 
engineered to precise electrical and me- 
chanical specifications. 


WRITE FOR DATA BOOKLET 








The MORGANITE 30-page 
informative booklet is avail- 
able on request without ob- 
ligation. The correct type, 
body, material and applica- 
tion are described in detail. 







.~ 


MORGANITE BRUSH CO. 


DHCORPORATED 
LONG ISLAND CITY, NEW YORK 
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OHIO 


QUICK DROP 
MAGNET CONTROLLER 


With arc suppressor and quick drop, 
automatic for any class of material. 





Closed 
Open for Inspection 


Two main switches open circuit 
in series. Reverse and quick 
drop are automatic. Master con- 
tacts carry control circuits only. 


The arc suppressor reduces the 
are so it is not harmful or dis- 
agreeable. Contact tips are thus 
saved. Arc shields do not burn. 


This controller makes possible 
6 or more lifts per minute which 
is as fast operation as any we 
have ever observed in practice. 


The Ohio Electric 
Manufacturing 
Company 
$907 Maurice Ave., Cleveland, Ohio 
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A quick trim fora metal giant "Ys 


— by means of a new heavy cut- 
ting technique developed by Airco re- 
search engineers, it is possible to crop 
ingots as thick as 36” with the oxy- 
acetylene flame. Both ends of the ingot 
are sliced off simultaneously in approxi- 
mately 11 minutes— compared to hours 
required by former methods. Moreover, 
ingots need be pre-heated only to about 
900°, instead of to the much higher 
temperatures necessary with mechanical 
presses. 

This speedier cutting is accomplished 
with a new Ingot Cutting Machine, de- 
signed and built by Airco engineers 


IDLE CYLINDERS ARE PRODUCTION SLACKERS: 
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especially for this job. The machine con- 
trols the movement of the oxyacetylene 
cutting torches in an arc corresponding 
to the contour of the ingot. Ingots of any 
diameter within the cutting range of the 
machine may be handled simply by chang- 
ing the setting of the torch guide bar. 

If you work with metals, Air Reduction 
engineers will be glad to bring you up 
to date on many recent oxyacetylene 
flame and electric arc developments. 
They can assist you in the application of 
these processes to speed production, save 
materials and cost. Write your nearest 
Air Reduction office for full details. 


KEEP “EM 














G yy 
Gone val OYfjices: 
60 EAST 42nd ST., NEW YORK 17, N. Y. 


In Texas: 


Magnolia-Airco Gas Products Co 
General Offices: HOUSTON, TEXAS 


ROLLING FOR VICTORY! 
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Plan NOW to 





"Strike while 








SPECIAL 
GRAVURE SECTION 


NEWS Pictures 
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From your standpoint, the Iron and Steel 
Industry is ‘hot’ in September, for then 
the annual convention of the Association 
of Iron & Steel Engineers focuses attention 
on new developments, new ideas, new 
products. Whether at the plant or at the 
convention, these buyers of Industrial 
equipment and supplies look to the Iron 
& Steel DAILY NEWS for information on 
techniques and products that will help 
increase production or reduce costs. There- 
fore your advertisement in the DAILY 
NEWS is exposed to the right men at the 
right time! 


Blankets The Steel Industry’s 
Billion-Dollar Market 


More than 9,000 copies are issued every 
day—approximately 1500 being required 
to cover all registrants at the convention 
and 7500 additional mailed daily to execu- 
tives and operating men not attending. 
These are the men who buy and specify 
tremendous quantities of high quality 
equipment and supplies. With equipment 
being used up rapidly and supplies con- 
sumed at an unprecedented rate, this 
market that is normally considered good, 
today offers extra rich possibilities! 


Daily 
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AT THE 
CONVENTION 


AT THE PLANT o- 


Gravure Section Offers 
Extra Attention-Value 


A 16 page gravure pictorial study of one 
of the Industry’s most vital problems “‘Steel 
Challenges the Manpower Pinch” will 
A limited 


amount of advertising will run in this sec- 


accompany the first Daily. 
tion. Additional information on rates, 
mechanical data and type of copy for the 
gravure section will be furnished on 


request. 


Now Is the Time to Plan 


Pick out the products you want to push, 
“click”? with 


buyers who want facts and figures—and 


develop appeals that will 


send in your space reservations. It’s not 
too early to start work NOW ! 


Four editions, published September 28, 29, 30 and October 1. 


Closing date September 14 (gravure section closes August 20). 
O11 EMPIRE BUILDING 
PITTSBURGH, PA. 
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NATIONAL 





Rolls —The Keys 
to Planes, Tanks, 
_ Guns,’ Ships— 


HIS is a steel war as 

everything depends 
on the quality and quan- 
tity of munitions, with- 
out which, no nation 
can hope for Victory. 





















And most steel muni- 
tions depend on rolls. 


NATIONAL ROLLS 
are examples in the 
strides in roll improve- 
ment of latter years. 


Carefully formulated, 
with metal watched and 
tested constantly dur- 
ing the heat, alloys add- 
ed to need, cast at the 
proper minute, and fin- 
ished to precision on 
lathe or grinder; they 
represent all of the best 
that roll metallurgy has 
achieved. 


And we take pride in 
the manner they serve 
the purpose for which 
they are intended. 





THERE’S A SAFETY STEEL STAMP FOR 








STAMPING SURFACES 


Whatever the shape, there's a Safety Steel Stamp 
that will do a better marking job . . . for you. 


Skilled Cunningham craftsmen are available to 
help you with your standard or special marking 
problems. 


And remember, Cunningham Safety Steel Stamps 
neither spall nor mushroom! 


ZONNINGHE Co. 
a Sil STEEL STAMPS 


— 


105 CARSON STREET, PITTSBURGH, PA. 
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ROWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MD. 
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When you specify DOLPH’S Insulating 
Varnishes, you get quality products. This 1s 
backed by 33 years of specialization in the 
field of electrical insulating varnishes together 
with the absolute control of raw materials 
and plant production. Nothing with DOLPH 
is left to chance. 


All shipments of raw materials are checked 
carefully and only those which meet the high- 
est standard of quality are accepted. The first 
photograph graphically illustrates the thor- 
oughness in checking raw materials in the 
material control laboratory. 


Further, the DOLPH Laboratories double 
check the production of the plant. Samples 
are taken from every batch of varnish and are 
tested to see that they conform in every way 
with the predetermined characteristics of the 
varnish. Emphasis is placed on the necessity 
of checking the gravity. In this way, it 1s 
possible to determine the solid content an 
important factor in predetermining the build 
up of the varnish together with its ability to 
penetrate deep voids of large coils. 


Polymerizing varnishes are checked by pre- 
paring and baking sample cups of varnish. In 
this way the laboratory has an accurate check 
on the curing and baking properties of the 
varnish. The center photograph illustrates 
the procedure of curing small cups of varnish 


As a final check on production, paper strips 
are dipped in the varnish, allowed to drain 
and baked. These varnish coated strips are 
checxed to see that the varnish conforms in 
build-up, dielectric strength (illustrated in 
the last photograph) and possesses maximum 
acid, alkali, moisture and oil resistance 


The thoroughness of the DOLPH Labora- 
tories is your assurance of the highest quality 
electrical insulating varnishes. Next time 


specify DOLPH'’S. 


JOHN C. DOLPH COMPANY 


166A EMMETT ST. NEWARK, N. 
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This Absenteeism poster is a nugget from 
the Reliance suggestion box. RELIANCE ELECTRIC & ENGINEERING CO. 
IVANHOE ROAD ° CLEVELAND, OHIO 
ELECTRIC MOTORS, MOTOR-GENERATOR SETS, SPECIAL POWER EQUIPMENT 
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SOLDIERS oF STEEL 


ON 24-HOUR DUTY 


Day and night, pausing only for changes, repairs or 

maintenance, countless thousands of machine tools 
“Soldiers of Steel in the army of production—are turning 
out armament, equipment and supplies, that Victory may 
be hastened. For them, there is no rest, no relaxing of 
effort. They must “keep on the job”’. 

In thousands of these tools, built by practically every 
representative machine tool manufacturer, NORMA.- 
HOFFMANN PRECISION BEARINGS are ‘‘standing the 
gaff’’ of this continuous service—and contributing accur- 
acy, rigidity, speedability and dependability under the 
most gruelling conditions ever imposed upon machines. 

The counsel of our engineers, with' 30-odd years 


of experience in bearing application and main- 


lenance, is yours on request —without obligation. 


‘AVKMA-AVFFMANN oe 


PREVISIVN BSEAKINUS 


BALL, ROLLER AND THRUST 


ae. 
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-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN. 





TO WIN THE WAR: Work—Fight—Buy War Savings Bonds! 
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FOUNDED 1911 
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ULTRA- HIGH-SPEED D-C CIRCUIT BREAKERS 
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¢ Prolong life of d-c station equipment 
¢ Save critical materials within the system 
¢ Reduce manpower used for system repairs 





IN THE FIRST DAYS OF THE WAR, need arose 


for controlling the extremely high fault currents which 
threatened industrial d-c systems, particularly where 
generators, converters or rectifiers were connected in 
parallel. Currents rising at rates of several million 
amperes per second were capable of causing—and did 
cause—serious outages with losses in production, 
waste of station materials and disruption of man- 
power schedules. 


Prior to the war, I-T-E had been working with ultra- 
high-speed circuit breakers for d-c application. Cir- 
cuit breakers had been developed and installed which 
were successful in limiting fault currents to very low 
values. Fast opening--—faster than any heavy-duty 


circuit breakers had ever achieved —--—was the answer 


It was the answer when I-T-E 
It is the 


to the problem. 
adapted design to specific war-time needs. 
answer from here on! 


In the future, as now, ultra-high-speed circuit breakers 
will prolong life of d-c station equipment by remov- 
ing the hazard of extremely heavy currents. Systems 
bus runs will have simpler 
supporting structures. There will be less mainte- 
The circuit breakers themselves will use less 


will contain less metal; 


nance. 
material and will have longer life. 


The d-c circuit breaker shown above, the Type FB, has opening 
characteristics which limit currents within 2/5ths of a cycle (60 
cycle basis). The black curve on the chart is drawn from an 


oscillogram. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 


~1CIRCUIT BREAKER CO.., pauapeupma. pa. 








SKIP OPERATION SPEEDED UP 
WITH HELP OF G-E AMPLIDYNES 


In its first blast-furnace application, 
the G-E amplidyne helped produce a 
record high of 43,500 tons of pig iron 


in a month. 


G-E amplidynes not only speed up 
skip operation. They also make possible 
far greater flexibility of control to 
keep hoist operation precisely syn- 
chronized with furnace needs and to 
assure operating continuity under all 


conditions. 


In designing the amplidyne, G-E 
engineers ingeniously incorporated a 
short circuit, together with load-current 
compensation, producing a simple and 
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responsive tool of remarkable versatil- 
ity. Within 1/10th of a second, the 
amplidyne magnifies a 1l-watt signal 
from pilot generator, resistance, vacuum 
tube, or other source into a 10,000- 
watt output capable of accurately con- 
trolling the heaviest machines. 


Our booklet, ‘“The Short Circuit That 
Moves Mountains,’’ tells how the 
amplidyne has improved the perform- 
ance of cold-strip mills, flying shears, 
flow-brightening lines. It shows how 
this amplifying generator works, and 
gives many typical application circuits. 
Ask our local office for your copy. 
General Electric, Schenectady, N. Y. 





RIC 


760-206-8030 


SKIP 13,000 LB 
LOAD 22,500 LB 





56° SLOPE 
ABOUT 200 FT. 
TRAVEL 
MAXIMUM SPEED 
700 FPM 
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AMPLIDYNES 


TRANSFER CAR 
FROM ORE, STONE 
AMO COKE BINS 


Schematic diagram showing use of two 
mill motors supplied by separate genera- 
tors, each excited by an amplidyne. The 
two units normally operate in parallel, but 
by simple switching, in an emergency 
either motor can be used alone, supplied 
by either generator-amplidyne combina- 
tion. Amplidynes control the speed and 
maintain it regardless of the skip load; they 
limit and hold the current, permitting 
maximum acceleration and dtceleration; 
they also balance the load between the 
two motors. 
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AMPLIDYNES 
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